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CLAIMS 



[Claim(s)] . . 

[Claim 1] The liquid regurgitation approach characterized by using the variant part material on 
which negative pressure is made to act to said 1st liquid flow channel in the liquid regurgitation 
approach which carries out the regurgitation of said liquid from said delivery by the liquid 
regurgitation component in the 1st liquid flow channel which is open for free passage to the 
delivery which carries out the regurgitation of the liquid, and supplies said liquid to said delivery. 
[Claim 2] The liquid regurgitation approach characterized by preparing the moving-part material 
displaced only by dissipation of air bubbles to said 1st liquid flow channel in the liquid 
regurgitation approach according to claim 1, and making said negative pressure act with the 
variation rate of this moving-part material. 

[Claim 3] It is the liquid regurgitation approach characterized by displacing in the direction which 
leaves said moving-part material to said 1st liquid flow channel in the liquid regurgitation 
approach according to claim 2 by dissipation of said air bubbles. 

[Claim 4] It is the liquid regurgitation approach characterized by being the movable valve to 
which said moving-part material has the free end in said delivery side in the liquid regurgitation 
approach according to claim 2 or 3. 

[Claim 5] It is the liquid regurgitation approach characterized by being the movable film with 
which said moving-part material constitutes some passage walls of said 1st liquid flow channel in 
the liquid regurgitation approach according to claim 2 or 3. 

[Claim 6] The liquid regurgitation approach characterized by carrying out a variation rate to the 
timing which was able to decide said moving-part material beforehand to be claim 2 thru/or any 
1 term of 5 in the liquid regurgitation approach of a publication. 

[Claim 7] The liquid regurgitation approach characterized by carrying out the variation rate of 
said moving-part material in the condition of breathing out the liquid from said delivery, in the 
liquid regurgitation approach according to claim 6. 

[Claim 8] The liquid regurgitation approach characterized by carrying out the variation rate of 
said moving-part material based on the variation rate of the meniscus of the liquid in said 
delivery in the liquid regurgitation approach according to claim 6. 

[Claim 9] The liquid regurgitation approach characterized by to detect the condition of a liquid by 
establishing the detection means for detecting the existence of a liquid near [ said ] the delivery, 
and comparing the detection result in the condition of having displaced the detection result in 
the condition that said moving-part material is not displacing, and said moving-part material in 
the liquid regurgitation approach given in claim 2 thru/ or any 1 term of 5. 

[Claim 10] The delivery which carries out the regurgitation of the liquid, and the 1st gassing field 
which makes a liquid generate the 1st air bubbles, In the liquid discharge head which possesses 
said 1st gassing field, has said delivery and the 1st liquid flow channel open for free passage, and 
carries out the regurgitation of the liquid in said 1st liquid flow channel from said delivery 
according to generating of said 1st air bubbles The 2nd liquid flow channel possessing the 2nd 
gassing field which makes a liquid generate the 2nd air bubbles, and said 2nd gassing field, The 
liquid discharge head characterized by having a negative pressure operation means using the 
variant part material which it is prepared [ material ] between said 1st liquid flow channel and 
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said 2nd liquid flow channel, and makes only negative pressure act in said 1st liquid flow channel 
by dissipation of said 2nd air bubbles. 

[Claim 11] It is the liquid discharge head characterized by displacing in the direction which said 
negative pressure operation means leaves to said 1st liquid flow channel in a liquid discharge 
head according to claim 1 0 by dissipation of said 2nd air bubbles. 

[Claim 12] It is the liquid discharge head characterized by being the movable valve to which said 
negative pressure operation means has the free end in said delivery side in a liquid discharge 
head according to claim 10 or 11. 

[Claim 13] It is the liquid discharge head characterized by being the movable film with which said 
moving-part material constitutes some passage walls of said 1st liquid flow channel in the liquid 
regurgitation approach according to claim 10 or 11. 

[Claim 14] It is the liquid discharge head characterized by forming said the 2nd gassing field and 
said negative pressure operation means in the upstream rather than said 1 st gassing field in a 
liquid discharge head according to claim 10 or 1 1. 

[Claim 15] It is the liquid discharge head characterized by allotting said 2nd gassing field, and 
said negative pressure operation means and said 1 st gassing field lining up side-by-side to the 
flow direction of a liquid in a liquid discharge head according to claim 10 or 1 1. 
[Claim 16] The head cartlidge characterized by having a liquid container holding the liquid 
supplied to a liquid discharge head and this liquid discharge head given in claim 10 thru/or any 1 
term of 16. 

[Claim 17] It is the head cartlidge characterized by said liquid discharge head and said liquid 
container being disengageable in a head cartlidge according to claim 1 6. 

[Claim 18] Said liquid container is a head cartlidge characterized by said liquid being able to re- 
fill up in a head cartlidge according to claim 16 or 17. 

[Claim 19] Liquid regurgitation equipment characterized by having a driving signal supply means 
to supply the driving signal for making a liquid breathe out from the liquid discharge head and this 
liquid discharge head of a publication, in claim 10 thru/or any 1 term of 16. 

[Claim 20] Liquid regurgitation equipment characterized by having a recorded-media conveyance 
means to convey the recorded media which receive the liquid breathed out from a liquid 
discharge head and this liquid discharge head given in claim 10 thru/or any 1 term of 16. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the head cartlidge, the liquid regurgitation 
equipment, and the liquid regurgitation approach using the liquid discharge head and liquid 
discharge head which have the moving-part material displaced using generating of the air 
bubbles which happen by making heat energy act on a liquid. 

[0002] Especially this invention relates to the head cartlidge, the liquid regurgitation equipment, 
and the liquid regurgitation approach using the liquid discharge head and liquid discharge head 
which control the discharge condition of a liquid by the moving-part material displaced with the 
pressure accompanying dissipation of air bubbles. 
[0003] 

[Description of the Prior Art] As an approach of carrying out the regurgitation of the liquid in a 
liquid flow channel, are giving energy, such as heat, to a liquid, make a liquid produce the change 
of state accompanied by a steep volume change (generating of air bubbles) from a delivery, and 
the bubble jet record approach of adhering a liquid to discharge from a delivery, making this 
adhering on recorded media, and performing image formation according to the applied force 
based on this change of state is conventionally learned by changing steeply the pressure in the 
liquid flow channel which has the delivery which carries out the regurgitation of the liquid. 
Generally the electric thermal-conversion object as an energy generation means for carrying out 
the regurgitation of the liquid flow channel which opens a liquid for free passage to the delivery 
for carrying out the regurgitation and this delivery, and the liquid arranged in the liquid flow 
channel is arranged on the recording device using this bubble jet record approach as indicated by 
the official report of USP4.723.129 grade. 

[0004] While the high image of grace is recordable in the low noise at high speed according to 
such a liquid regurgitation approach, since the delivery for carrying out the regurgitation of the 
liquid can be arranged to high density, with the head which performs this liquid regurgitation 
approach, it has the point that many that a color picture can also be obtained further easily were 
excellent in small equipment in the record image of high resolution. For this reason, this bubble 
jet record approach is used for many office devices, such as a printer, a copying machine, and 
facsimile, and is further used even for industrial systems, such as textile-printing equipment, 
increasingly in recent years. 

[0005] Moreover, in such a liquid regurgitation approach, the conditions which drive an electric 
thermal-conversion object are simple rectangular pulses, therefore there is the description that 
a very stable discharge condition is obtained. 

[0006] On the other hand, as other liquid regurgitation approaches, the electrical and electric 
equipment is impressed to a piezoelectric device, and the piezo method which makes a liquid 
breathe out from a delivery using the deformation is learned. 

[0007] In such a liquid regurgitation approach, since it is possible to make it change also to the 
reduction side also to a volume in nozzle which stores liquid increment-side, it is possible to 
change the discharge condition of a liquid depending on the actuation conditions of a 
piezoelectric device. 
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[0008] v 
[Problem(s) to be Solved by the Invention] However, in the conventional liquid regurgitation 
approach which was mentioned above, since the mechanical counteraction after actuation of a 
piezoelectric device occurs inevitably while actuation conditions and a circuit become 
complicated, this will have an adverse effect on the regurgitation. Therefore, in such a liquid 
regurgitation approach, control for repeating a stable discharge condition must be performed, and 
there is a trouble that the control approach will become complicated. 

[0009] The real up one is impossible for performing especially, control which was mentioned 
above in actuation without the regurgitation, since the effect of this reaction is big. Furthermore, 
while being complicated structure, since the amount of displacement is small, in the thing which 
needs to take a large area of the piezoelectric device to a liquid flow channel in order to carry 
out the regurgitation of the liquid and by which components are arranged like Bubble Jet at high 
density, the implementation is impossible in the piezoelectric device itself. 
[0010] This invention realizing high density arrangement which was not obtained from the 
conventional liquid regurgitation approach mentioned above, it is going to attain discharge- 
condition control by the very simple circuit and the actuation approach, and the main object is 
as follows. 

[001 1] The 1st object is offering the liquid discharge head and approach of attaining stabilization 

of a discharge condition, realizing the nozzle configuration of high density. 

[0012] The 2nd object is offering the liquid discharge head and approach of carrying out 

adjustable control of the discharge quantity, realizing the nozzle configuration of high density. 

[0013] The 3rd object is offering the liquid discharge head and approach of making multistage 

gradation of discharge quantity possible, realizing the nozzle configuration of high density. 

[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is 
open for free passage to the delivery which carries out the regurgitation of the liquid, and is 
characterized by using the variant part material on which negative pressure is made to act to 
said 1st liquid flow channel in the liquid regurgitation approach which carries out the 
regurgitation of said liquid from said delivery by the liquid regurgitation component in the 1st 
liquid flow channel which supplies said liquid to said delivery. 

[0015] Moreover, the moving-part material displaced only by dissipation of air bubbles to said 1st 
liquid flow channel is prepared, and it is characterized by making said negative pressure act with 
the variation rate of this moving-part material. 

[0016] Moreover, said moving-part material is characterized by displacing in the direction left to 
said 1st liquid flow channel by dissipation of said air bubbles. 

[0017] Moreover, said moving-part material is characterized by being the movable valve which 
has the free end in said delivery side. 

[0018] Moreover, said moving-part material is characterized by being the movable film which 
constitutes some passage walls of said 1st liquid flow channel. 

[0019] Moreover, it is characterized by carrying out the variation rate of said moving-part 
material to the timing which was able to be decided beforehand. 

[0020] Moreover, it is characterized by carrying out the variation rate of said moving-part 
material in the condition of breathing out the liquid from said delivery. 

[0021] Moreover, it is characterized by carrying out the variation rate of said moving-part 
material based on the variation rate of the meniscus of the liquid in said delivery. 
[0022] Moreover, it is characterized by detecting the condition of a liquid by establishing the 
detection means for detecting the existence of a liquid near [ said ] the delivery, and comparing 
the detection result in the condition of having displaced the detection result in the condition that 
said moving-part material is not displacing, and said movingrpart material. 

[0023] Moreover, the delivery which carries out the regurgitation of the liquid and the 1st gassing 
field which makes a liquid generate the 1st air bubbles, In the liquid discharge head which 
possesses said 1st gassing field, has said delivery and the 1st liquid flow channel open for free 
passage, and carries out the regurgitation of the liquid in said 1st liquid flow channel from said 
delivery according to generating of said 1st air bubbles The 2nd liquid flow channel possessing 
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the 2nd gassing field which makes a liquid generate the 2nd air bubbles, and sa.d 2nd gassing 
field It is prepared between said 1st liquid flow channel and said 2nd liquid flow channel, and is 
characterized by having a negative pressure operation means using the variant part material 
which makes only negative pressure act in said 1st liquid flow channel by dissipation of sa.d 2nd 

air bubbles. . . . , 

[0024] Moreover, said negative pressure operation means is characterized by displacing in the 
direction left to said 1st liquid flow channel by dissipation of said 2nd air bubbles. 
[0025] Moreover, said negative pressure operation means is characterized by being the movable 
valve which has the free end in said delivery side. 

[0026] Moreover, said moving-part material is characterized by being the movable film which 
constitutes some passage walls of said 1 st liquid flow channel. 

[0027] Moreover, said the 2nd gassing field and said negative pressure operation means are 
characterized by being prepared in the upstream rather than said 1st gassing field. 
[0028] Moreover, said 2nd gassing field, and said negative pressure operation means and said 1st 
gassing field are characterized by being allotted lining up side-by-side to the flow direction of a 

[0029] Moreover, it is characterized by having said liquid discharge head and a liquid container 
holding the liquid supplied to this liquid discharge head. 

[0030] Moreover, it is characterized by said liquid discharge head and said liquid container being 
disengageable. 

[0031] Moreover, said liquid container is characterized by said liquid being able to re-till up. 
[0032] Moreover, it is characterized by having said liquid discharge head and a driving signal 
supply means to supply the driving signal for making a liquid breathe out from this liquid delivery. 
[0033] Moreover, it is characterized by having said liquid discharge head and a recorded-media 
conveyance means to convey the recorded media which receive the liquid breathed out from this 
liquid discharge head. 

[0034] In addition, the above-mentioned liquid regurgitation component may be a piezoelectric 
device besides the component which carries out the regurgitation of the liquid by making a liquid 
which is explained in the following examples generate air bubbles etc. 

[0035] (Operation) In this invention constituted as mentioned above, first, the 2nd air bubbles are 
generated in the 2nd gassing field, and after that, if the 2nd generated air bubbles are 
extinguished, it will displace in the direction in which a negative pressure operation means 
separates from the 1st liquid flow channel with dissipation of the 2nd air bubbles. Thereby, 
negative pressure acts on the 1st liquid flow channel, and the meniscus of a" delivery retreats. 
Here if the meniscus of a delivery retreats, the distance of the 1st air bubbles and meniscus 
which are generated in order to make a liquid breathe out will become short. That is. the amount 
of the liquid which exists between the 1st air bubbles and a meniscus decreases, and the amount 
of the liquid breathed out from a delivery decreases. The amount of the liquid which carries out 
the regurgitation from a delivery with a negative pressure operation means is controlled using 
this mechanism. 

[0036] , * . , i,i 

[Embodiment of the Invention] Below, the gestalt of operation of this invention .s explained with 

reference to a drawing. . 
[0037] (Gestalt of the 1st operation) Drawing 1 is drawing showing the gestalt of operation of the 
1st of the liquid discharge head of this invention, and (a) is the A-A sectional view having shown 
general-view perspective drawing and (b) in top-face perspective drawing, and having shown (c) 

[0038] As shown in drawing 1 , the 1st heating element 2 (it sets in this gestalt and is the 
exoergic resistor of a 40micrometerx100micrometer configuration) which makes heat energy act 
on a liquid in the liquid discharge head of this gestalt as a regurgitation energy generation 
component for carrying out the regurgitation of the liquid is formed in the component substrate 
1 and corresponding to the heating element 2, the 1st liquid flow channel 10 .s allotted on this 
component substrate 1. The liquid in passage is heated in the 1st liquid flow channel 10 with a 
heating element 2, the 1st gassing field 15 which generates air bubbles according to a film-boil.ng 
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phenomenon is formed in it, and some liquids in the 1st liquid flow channel 10 are breathed out 
from a delivery 1 8 with generating of the air bubbles in the gassing field 1 5. Moreover, the 
drawing-in mold [ whose actuation only in the direction which does not operate to the 1st liqu.d 
flow channel 10 side with the displacement stopper 17. but approaches the component substrate 
1 substantially is enabled ] movable [ the free end 32 ] valve 31 is allotted to the upstream 
(liquid supply side), and passage is separated into the 1st liquid flow channel 10 and 2nd liquid 
flow channel 16 from the heating element 2 by the drawing-in mold movable valve 31 and the 
separation wall 30. Especially, in this gestalt, the side section of the drawing-.n good valve train 
31 has heightened the effectiveness which controls passage of the pressure from the clearance 
between the sides of the drawing-in good valve train 31. and a liquid while it has the composition 
of lapping with the passage wall 21 and heightens the effectiveness as a stopper, furthermore, in 
the location which counters the drawing-in mold moving-part material 31 on the component 
substrate 1 Into the part which the 2nd heating element 19 (it sets in this gestalt and .s the 
exoergic resistor of a 40micrometerx100micrometer configuration) is arranged, and counters the 
heating element 19 in the 2nd liquid flow channel 16 The liquid in passage is heated with a 
heating element 19, and the 2nd gassing field 11 which generates air bubbles according to a film- 
boiling phenomenon is formed, and it is constituted so that the pressure by dissipation of the air 
bubbles in the gassing field 11 may draw and it may act on the mold moving-part material 31. In 
addition although it is controlled that dissociate substantially and Aikata's pressure interferes 
with the drawing-in mold moving-part material 31 and the separation wall 30, the 1st liquid flow 
channel 10 and 2nd liquid flow channel 16 may be partly open for free passage, and may be 
sharing the same liquid. 

[0039] Below, actuation of the liquid discharge head constituted as mentioned above is 
explained. 

[0040] Drawing 2 is drawing for explaining the actuation of a liquid discharge head shown in 

drawing 1 . . 
[0041] When the driving pulse is not impressed to heating elements 2 and 19, in the gassing 
fields 15 and 11, a liquid is not heated and air bubbles are not generated. Therefore, the drawing- 
in mold movable valve 31 does not displace, without breathing out a liquid from a delivery 18 

( drawing 2 (a)). . 
[0042] If a driving pulse is impressed to a heating element 19 in the condition which showed in 
drawing 2 (a), in the gassing field 1 1 on a heating element 19, a liquid will be heated and air 
bubbles 41 will be generated. Although the pressure by generating of air bubbles 41 draws and it 
acts on the mold movable valve 31 at this time, since the variation rate of the free end 32 by the 
side of the 1st liquid flow channel 10 is restricted, the drawing-in mold movable valve 31 is 
hardly displaced with the displacement stopper 17 ( drawing 2 (b)). Moreover, since the liquid 
migration by generating of air bubbles 41 is constituted so that it may go to the 2nd common 
liquid room 13 side which is open for free passage to the 2nd liquid flow channel 16, there is 
almost no effect of the liquid flow channel 10 on the 1st by generating of air bubbles 41. 
[0043] Then, although the drawing-in force to the gassing field 1 1 will occur with contraction of 
air bubbles 41 if air bubbles 41 contract, this drawing-in force acts on the variation rate by the 
side of the 2nd liquid flow channel 16 of the drawing-in mold movable valve 31 greatly rather 
than the liquid migration from the 2nd common liquid room 13 side. If the drawing-in mold 
movable valve 31 displaces to the 2nd liquid flow channel 16 side, in connection with it, the liquid 
in the 1st liquid flow channel 10 will be drawn in the 2nd liquid flow channel 16 side. Then, the 
meniscus M currently formed in the delivery 18 is drawn in the 1st liquid flow channel 10 side, 
and retreats greatly ( drawing 2 (c)). Thus. Meniscus M is drawn by the variation rate of the 
drawing-in mold moving-part material 31. _ 
[0044] then — if a driving pulse is impressed to a heating element 2, although some liquids m the 
1st liquid flow channel 10 will be breathed out as a drop 20 from a delivery 18 ( drawin g_2 (d) — ) 
(e) — since Meniscus M is drawn from the delivery 18 in the condition which showed in drawing 
2 (c) in that case, the distance of the air bubbles 40 and Meniscus M which are generated in the 
gassing field 15 compared with the case where Meniscus M is not drawn from the delivery 18 
becomes short. That is, the amount of the liquid breathed out from a delivery 18 decreases. The 
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amount of the liquid breathed out from a delivery 18 can be adjusted using this mechanism by 
controlling the timing of impression of the driving pulse to heating elements 2 and 19. 
[0045] Drawing in which drawing 3 is drawing showing the timing in the process shown in drawing 
2 , and (a) shows the timing of impression of the driving pulse to a heating element 19, Drawing 
showing the volume change of the air bubbles 41 which generate (b) in the gassing field 11, 
drawing in which (c) shows the timing of impression of the driving pulse to a heating element 2, 
drawing showing the volume change of the air bubbles 40 which generate (d) in the gassing field 
15, and (e) are drawings showing change of the amount of retreat of Meniscus M. In addition, in 
this Fig, the case where the timing of the driving pulse to a heating element 2 is impressed to 
t1-t5 is simultaneously expressed with the continuous line and the broken line. 
[0046] In this gestalt, if a driving pulse is impressed to a heating element 19 in time of day tO, air 
bubbles 41 will be generated to the gassing field 1 1, the volume of air bubbles 41 will serve as 
max in time of day t1, but in this condition, since the drawing-in mold movable valve 31 is not 
displacing, retreat of Meniscus M is not seen. 

[0047] Then, if air bubbles 41 contract, Meniscus M retreats in connection with it, but after air 
bubbles 41 carry out defoaming thoroughly in time of day t2 and the amount of retreat of 
Meniscus M serves as max, the amount of retreat of Meniscus M decreases gradually. 
[0048] If a driving pulse is impressed to a heating element 2 in time of day t2 as shown in 
drawing 3 , the air bubbles 40 which serve as the maximum volume in time of day t3 will be 
generated in the gassing field 15, and, thereby, some liquids in the 1st liquid flow channel 10 will 
be breathed out from a delivery 18. 

[0049] Here, since the amounts of the liquid with which it exists between Meniscus M and air 
bubbles 40 according to the amount of retreat of Meniscus M differ, the amount of the liquid 
breathed out from a delivery 18 changes with amounts of retreat of Meniscus M. 
[0050] Drawing 4 is drawing showing change of the liquid discharge quantity to the actuation 
timing to the heating elements 2 and 19 shown in drawing 3 . 

[0051] The amount of the liquid breathed out from a delivery 18 has decreased, so that the 
amount of retreat of Meniscus M is large, as shown in drawing 4 . The amount of the liquid 
breathed out from a delivery 18 can be adjusted using this mechanism by controlling the timing 
of impression of the driving pulse to heating elements 2 and 19. 

[0052] In this gestalt, the location of a heating element 2 and the drawing-in good valve train 31 
as the negative pressure generating section may be replaced, it may be made the configuration 
which heightens the effectiveness of negative pressure over a meniscus, and the modulation field 
of discharge quantity may be enlargedr • 

[0053] (Gestalt of the 2nd operation) Drawing 5 is drawing showing the gestalt of operation of 
the 2nd of the liquid discharge head of this invention, and the A-A sectional view having shown 
(a) in top-face perspective drawing, and having shown (b) in (a), and (c) are the B-B sectional 
views shown in (a). 

[0054] As this gestalt is shown in drawing 5 , what was shown in the gestalt of the 1st operation 
As opposed to having drawn with the heating element 2 and the mold movable valve 31 having 
been allotted to the vertical list to the flow direction of the liquid of a liquid flow channel Only 
the points which the field in which it drew with the heating element 2, and the mold moving-part 
material 31 was allotted to lining up side-by-side to the flow direction of the liquid of a liquid 
flow channel on both sides of the passage wall 21, it drew in about 18 delivery with the field in 
which the heating element 2 was formed, and the mold movable valve 31 was formed is opening 
for free passage differ. 

[0055] Especially this gestalt is constituted so that it may draw between the gassing field 15 and 
a delivery 18 and the mold movable valve 31 may act, and the capacity which controls by this 
the liquid flow of delivery 18 direction by the air bubbles generated in the gassing field 15 is 
heightened. 

[0056] Furthermore, in this gestalt, a heating element 2 is made to 

40micrometerx100micrometer, a heating element 19 is made into the magnitude of 80x100 
micrometers, and, thereby, the above-mentioned controllability is heightened further. Moreover, 
unlike what was shown in the gestalt of the 1st operation, the actuation timing of each heating 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/08/10 



0P,11-048499,A [DETAILED DESCRIPTION] 



6/15 ^— v 



element obtains another discharge condition. 

[0057] Moreover, in order that the negative pressure generated in the 3rd liquid flow channel 22 
may raise an operation into the 1st liquid flow channel, effectiveness can be heightened by 
forming the flow-resistance component 23 in the side near the common liquid room of the 3rd 
liquid flow channel 22. 

[0058] Below, actuation of the liquid discharge head constituted as mentioned above is 
explained. 

[0059] Drawing 6 is drawing for explaining the actuation of a liquid discharge head shown in 
drawing 5 , and it is the B-B sectional view having shown (A) in top-face perspective drawing, 
and having shown (B) in (A). 

[0060] When the driving pulse is not impressed to heating elements 2 and 19, in the gassing 
fields 15 and 11, a liquid is not heated and air bubbles are not generated. Therefore, the drawing- 
in mold movable valve 31 does not displace, without breathing out a liquid from a delivery 18 
( drawing 6 (a)). 

[0061] If a driving pulse is impressed to a heating element 19 in the condition which showed in 
drawing 6 (a), in the gassing field 1 1 on a heating element 19, a liquid will be heated and air 
bubbles 41 will be generated. Although the pressure by generating of air bubbles 41 draws and it 
acts on the mold moving-part material 31 at this time, since the variation rate to an opposite 
hand is restricted, the drawing-in mold movable valve 31 is hardly displaced in the gassing field 
11 with the displacement stopper 17 ( drawing 6 (b)). Moreover, since the liquid migration by 
generating of air bubbles 41 is constituted so that it may go to the 2nd common liquid room 13 
side which is open for free passage to the 2nd liquid flow channel 16, there is almost no effect of 
the liquid flow channel 10 on the 1st by generating of air bubbles 41. 

[0062] Some liquids in the 1st liquid flow channel 10 will serve as a drop 20, and it will be begun 
from a delivery 18 for a liquid to be heated and for air bubbles 40 to be generated, and to 
breathe out the pressure of generating of air bubbles 40 in the gassing field 15 on a heating 
element 2, if a driving pulse is impressed to a heating element 2 in the condition which shows in 
drawing 6 (b) ( drawing 6 (c)). 

[0063] Then, although the drawing-in force to the gassing field 11 will occur with contraction of 
air bubbles 41 if air bubbles 40 grow greatly while air bubbles 41 contract, this drawing-in force 
acts on the variation rate by the side of the gassing field 11 of the drawing-in mold movable 
valve 31 greatly rather than the liquid migration from the 2nd common liquid room 13 side. If the 
drawing-in mold movable valve 31 displaces to the gassing field 11 side, in connection with it, the 
liquid in the 1st liquid flow channel 10 will be drawn in the 2nd liquid flow channel 16 side: Then, 
the meniscus M currently formed in the delivery 18 is drawn in the interior of a liquid flow 
channel, and retreats greatly. Simultaneously, air bubbles 40 grow greatly and some liquids in the 
1st liquid flow channel 10 are breathed out as a drop 20 from a delivery 18. 

[0064] Thus, originally, the drop 20 which will be in a flight condition by contraction of air bubbles 
40 is breathed out from a delivery 18 in the condition before it, and it becomes possible to 
decrease discharge quantity of it by that cause, and it serves as a rate by the time of growth of 
air bubbles 40 about the regurgitation rate of a drop 20. Therefore, it can carry out adjustable 
[ of the discharge quantity ], seting a regurgitation rate as constant by such mechanism. 
[0065] Drawing 7 is drawing showing the timing in the process shown in drawing 6 , and drawing 
in which (a) shows the timing of impression of the driving pulse to a heating element 19, drawing 
showing the volume change of the air bubbles 41 which generate (b) in the gassing field 11, 
drawing in which (c) shows the timing of impression of the driving pulse to a heating element 2, 
and (d) are drawings showing the volume change of the air bubbles 40 generated in the gassing 
field 15. Moreover, drawing 8 is drawing showing the discharge quantity and the regurgitation rate 
of a liquid when making timing of impression of the driving pulse to a heating element 19 into 
time amount tO in the liquid discharge head shown in drawing 5 . Drawing in which (a) shows the 
relation between the timing of impression of the driving pulse to a heating element 2 and 
discharge quantity, and (b) are drawings showing relation with the discharge quantity of a liquid 
and the amount of meniscuses on the basis of the timing and the delivery of impression of a 
driving pulse to a heating element 2. 
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[0066] Discharge quantity can be changed without changing the regurgitation rate of the liquid 
breathed out from a delivery 18 by changing the impression timing of the driving pulse to a 
heating element 19, and the impression timing of the driving pulse to a heating element 2, as 
shown in drawing 7 and drawing 8 . 

[0067] Thus, since a discharge quantity modulation with a very high controllability is attained 
only by changing the delay of a rectangular pulse, it is also possible to form the gradation image 
by the area modulation of a dot by this regurgitation approach. 

[0068] (Gestalt of the 3rd operation) In what was shown in the gestalt of operation mentioned 
above, the meniscus oscillation produced after the liquid regurgitation can be controlled by 
adjusting the impression timing of the driving pulse to a heating element 

[0069] Drawing 9 is drawing showing other examples of the operating characteristic of a liquid 
discharge head shown in drawing 1 . Drawing in which (a) shows the timing of impression of the 
driving pulse to a heating element 2, drawing showing change of the meniscus M only by the air 
bubbles 40 which generate (b) in the gassing field 15, Drawing in which (c) shows the timing of 
impression of the driving pulse to a heating element 19, drawing showing change of the meniscus 
M only by the air bubbles 41 which generate (d) in the gassing field 11, and (e) are drawings 
showing the condition of the meniscus at the time of generating the actuation in (b) and (d) 
simultaneously. 

[0070] Usually, the meniscus M by the regurgitation by generating of air bubbles 40 begins to 
return in the delivery 18 direction according to the capillary force of the 1st liquid flow channel 
10 and a delivery 18, after it begins to retreat by contraction of air bubbles with flight of a drop 
in time of day t1 and the amount of retreat serves as max in time of day t2, as shown in drawing 
9 (b). 

[0071] After Meniscus M reaches to a delivery 18 in time of day t3, with the inertia force of the 
liquid flow in a liquid flow channel, from a delivery 18, Meniscus M overshoots outside and settles 
in a delivery 18 in time of day t5 after that (time of day t4). 

[0072] This transient overshoot has an adverse effect on the stability of the regurgitation of a 
decree 

[0073] Therefore, the drawing-in mold moving-part material 31 is operated, and as shown in 
drawing 9 (c), when this impresses a pulse to a heating element 19 in time of day tM, the 
operation to Meniscus M comes to be shown in drawing 9 (d), so that timing may be doubled with 
the transient overshoot of this meniscus M. 

[0074] By making actuation of the meniscus M of drawing 9 (b) and drawing 9 (d) compound, a 
stable discharge condition without the transient overshoot of a meniscus as shown in drawing 9 - 
(e) is realizable. ' 

[0075] (Gestalt of other operations) Drawing 10 - drawing 1 2 are drawings showing the gestalt of 
other operations of the liquid discharge head of this invention. 

[0076] In what is shown in drawing 10 , it draws instead of a drawing-in mold movable valve, and 
the mold movable demarcation membrane 35 is formed, and since the 1st liquid flow channel and 
2nd liquid flow channel are thoroughly separable, the high property of the drawing-in 
effectiveness is acquired. 

[0077] In what is shown in drawing 1 1 , it draws in the side of the 1st liquid flow channel, and the 
mold movable demarcation membrane 35 is formed, and since the field of the movable 
demarcation membrane 35 which carries out a direct action to air bubbles 40 is large, the 
response nature of meniscus control is high. 

[0078] What is shown in drawing 12 applies what was shown in the gestalt of the 1st operation to 
the head structure of a type where the delivery is established in the heating element 2 and the 
location which counters, and arrangement of a delivery can apply it two-dimensional. 
[0079] In the gestalt of operation mentioned above, although the liquid regurgitation control in a 
liquid discharge head was explained, the liquid discharge head of this invention can also detect 
the existence or the condition of a liquid in a liquid flow channel. 

[0080] Drawing 13 is drawing showing the example which detects the existence or the condition 

of a liquid in a liquid flow channel using the liquid discharge head of this invention. 

[0081] As shown in drawing 13 , in this gestalt, the sensors 20a and 20b which are the detection 
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means for detecting the existence of a liquid counter about 18 delivery mutually, and are formed 

[0082] As an approach of detecting the existence of a liquid here, beforehand, a certain 
reference value is set up and the absolute detection approach of detecting the existence of a 
liquid and the relative detection approach of detecting the existence of a liquid by comparing 
two detection level from which conditions differ can be considered by comparing the detected 
level with its reference value. . 
[0083] However, the detection approach has the trouble that w.ll have to decide beforehand the 
reference value for comparing with the detected former level, or the reference value will change 
by a certain cause, absolutely. 

[0084] Then, if this invention is used for liquid detection, the existence of a liquid is detectable 
by the latter relative detection approach. 

[0085] First, in the condition of not impressing a driving pulse to a heating element 19, the 
existence of a liquid is detected by Sensors 20a and 20b. 

[0086] Next a driving pulse is impressed to a heating element 19, thereby, air bubbles 41 are 
generated in the gassing field 11, and the generated air bubbles 41 detect the existence of a 
liquid by Sensors 20a and 20b in the condition of having carried out defoaming, after that 
[0087] By comparing the two above-mentioned detection results, conditions, such as existence 
of a liquid, are detectable. When two detection results differ mutually, the liquid near the delivery 
draws, it is thought that it is moving with the variation rate of the mold movable valve 31, and it 
is judged that a liquid exists normally in a liquid flow channel. 

[0088] On the other hand, when a liquid does not exist in a liquid flow channel or the liquid has 
fixed in a liquid flow channel, the detection level in the two above-mentioned conditions serves 

as an equal mutually. . 
[0089] Thus, when it judges that a liquid did not exist or the liquid has fixed in a liquid flow 
channel when the detection level in the two above-mentioned conditions is equal and detection 
level differs mutually, it can be judged that a liquid exists normally in a liquid flow channel. 
[0090] It dissociates good, a liquid which is different in the 1st and 2nd common liquid room can 
be introduced below into <the head structure of 2 passage configurations>, the cutback of 
components mark can be aimed at, and the example of structure of the liquid discharge head 
which makes a cost cut possible is explained. 

[0091] Drawing 14 is the mimetic diagram showing the structure of the liquid discharge head ot 
this invention, the same sign is used about the same component as a previous example, and 
detailed explanation-is omitted here.- 

[0092] the orifice plate 151 in which the member 150 with a slot has a delivery 118 in this 
example, two or more slots which constitute two or more 1st liquid flow channels 114, and two or 
more liquid flow channels 114 — being common — open for free passage — every — the outline 
configuration is carried out from the crevice which constitutes the 1st common liquid room 115 
for supplying a liquid to the 1st liquid flow channel 103. 

[0093] Two or more 1st liquid flow channels 1 14 can be formed by joining the separation wall 1 30 
to the lower part of this fluting member 150. Such a fluting member 150 has the 1st liquid supply 
way 120 which reaches in the 1st community liquid room 115 from the upper part. Moreover, the 
fluting member 150 has the 2nd liquid supply way 121 which runs through the separation wall 130 
from the upper part, and reaches in the 2nd community liquid room 117. 
[0094] the 1st liquid should pass the 1st liquid supply way 120 so that the arrow head C of 
drawing 14 shows — the 1st common liquid room 115 — subsequently to the 1st liquid flow 
channel 114 be supplied, and the 2nd liquid should pass the 2nd liquid supply way 121 so that the 
arrow head D of drawing 14 shows — the — 2 common liquid room 1 17 — subsequently to the 
2nd liquid flow channel 116, it is supplied. 

[0095] In this example of an operation gestalt, although allotted in parallel with the 1st liquid 
supply dew 120, the 2nd liquid supply way 121 penetrates the separation wall 130 which did not 
restrict to this and was arranged on the outside of the 1st community liquid room 115, and as 
long as it is formed so that it may be open for free passage in the 2nd community liquid room 
1 1 7, it may be allotted how. 
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[0096] Moreover, about the size (diameter) of the 2nd liquid supply way 121, it is decided m 
consideration of the amount of supply of the 2nd liquid. The configuration of the 2nd liquid supply 
way 121 does not need to be a round-head configuration, and a rectangle-l.ke is sufficient as it 
[0097] Moreover, the 2nd community liquid room 1 17 can be formed by dividing the fluting 
member 1 50 with the separation wall 1 30. As the approach of formation as shown in the 
decomposition perspective view of this example shown by drawing 15 , common ****** and the 
2nd liquid route wall may be formed with a dry film on a component substrate and the 2nd 
community liquid room 1 17 and the 2nd liquid flow channel 1 16 may be formed by sticking the 
combination and the component substrate 101 of the fluting member 150 and the separation wall 
130 which fixed the separation wall. 

[0098] In this example of an operation gestalt, the component substrate 1 with which two or 
more electric thermal-conversion components as a heating element which generates heat to 
generate the air bubbles by film boiling to foam liquid as mentioned above were prepared on the 
base material 170 formed with metals, such as aluminum, is arranged. 

[0099] On this component substrate 101. two or more slots which constitute the liquid flow 
channel 116 formed with the 2nd liquid route wall, the crevice which constitutes the 2nd 
community liquid room (common foam liquid room) 1 17 for it being open for free passage to two 
or more 2nd liquid flow channels, and supplying the 2nd liquid to each 2nd liquid route, and the 
separation wall 130 with which the movable wall 131 mentioned above was established are 

[0100] A sign 150 is a fluting member. The slot which constitutes the 1st liquid flow channel 114 
from this fluting member being joined to the separation wall 130, The crevice for constituting the 
1st common liquid room (common discharged liquid room) 115 for it being open for free passage 
to the 1st liquid flow channel, and supplying the 1st liquid to the 1st liquid flow channel, 
respectively, It has the 1st supply way 120 for supplying the 1st liquid to the 1st community 
liquid room, and the 2nd supply way 121 for supplying the 2nd liquid to the 2nd common liquid 
room 17 The 2nd supply way 121 penetrated the separation wall 130 arranged on the outs.de of 
the 1st common liquid room 115, and is connected with the 2nd common liquid room 117 on the 
free passage way. 

[0101] In addition, the moving-part material 131 is arranged corresponding to the heating 
element of the component substrate 101, and, as for the arrangement relation of the component 
substrate 101, the separation wall 130, and the fluting top plate 150, the discharged liquid 
passage 114 is allotted corresponding to this moving-part material 131. Moreover, although this 
example of an operation gestalt showed the example which allotted the 2nd supply way to 1 
fluting member, more than one may be prepared according to the amount of supply. 
[0102] It is also possible to miniaturize more the components which constitute fluting member 
150 grade by optimization of such the passage cross section. 

[0103] As explained above, when the 2nd supply way which supplies the 2nd liquid of the 2nd 
liquid flow channel according to this example, and the 1st supply way which suppl.es the 1st 
liquid to the 1st liquid flow channel consist of a fluting top plate as the same fluting member, 
components mark can be reduced and shortening and a cost cut of a process are attained. 
[0104] Moreover, supply of the 2nd liquid in the 2nd common liquid room which was open for tree 
passage to the 2nd liquid flow channel Since it is the structure performed by the 2nd liquid flow 
channel towards running through the separation wall which separates the 1st liquid and the 2nd 
liquid while the lamination process of said separation wall and fluting member, and a heating 
element formation substrate can be managed at a time and the ease of making improves 
Lamination precision can improve and the regurgitation can be carried out good. 
[0105] Draw with the 1st liquid and a <2nd liquid> 2 passage configuration, and the head of an 
ejector-half demarcation membrane is used. That what is necessary is just to use the liquid of 
the above properties as the 2nd liquid when the 1st liquid and the 2nd liquid are used as another 
liquid specifically A methanol, ethanol, n-propanol, isopropanol, n-hexane, Such mixture, such as 
n-heptane, n-octane, toluene, a xylene, a methylene dichloride, trichlene, Freon TF, Freon Br, 
ethyl ether, dioxane. a cyclohexane, methyl acetate, ethyl acetate, an acetone, a methyl ethyl 
ketone, and water, is mentioned. 
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[0106] The production process of Manufacture of a liquid discharge head>, next the liquid 
discharge head of this invention is explained. 

[0107] In the case of the liquid discharge head as shown by drawing 14 , the base 134 for 
forming the moving-part material 131 on the component substrate 101 was formed by things to 
do for patterning, such as a dry film, and the movingrpart material 131 was pasted up or joining 
fixed at this base 134. Then, it formed by joining the fluting member which has the crevice which 
constitutes two or more slots where each liquid flow channel 110 is constituted, a delivery 118, 
and the common liquid room 113 to the component substrate 101 in the condition that a slot and 
moving-part material correspond. 

[0108] Next, the production process of the liquid discharge head of 2 passage configurations as 
shown by drawing 15 is explained. 

[0109] Roughly, the wall of the 2nd liquid flow channel 116 is formed on the component substrate 
101, and the fluting member 150 by which the separation wall 130 was formed in installation, the 
slot which constitutes the 1st liquid flow channel 1 14 on it further on it is attached. Or after 
forming the wall of the 2nd liquid flow channel 116, the head was manufactured by joining the 
fluting member 150 which attached the separation wall 130 on this wall. 

[0110] Furthermore, the production approach of the 2nd liquid flow channel is explained in detail. 
[01 1 1] Drawing 1 6 (a) - (e) is an outline sectional view for explaining the 1st example of the 
manufacture approach of the liquid discharge head of this invention. 

[0112] the manufacturing installation same with using by the semi-conductor production process 
on the component substrate (silicon wafer) 101 as this example is shown in (a) — using a 
hafnium — a bora — after forming the component for electric thermal conversion which has the 
heating element 102 which consists of id, a CHITSlHzed tantalum, etc., it washed on the front 
face of the component substrate 101 for the purpose of improvement in adhesion with the 
photopolymer in degree process. Furthermore, in order to raise adhesion, after performing 
surface treatment by ultraviolet-rays-ozone etc. on a component substrate front face, it is 
attained by carrying out the spin coat of the liquid which diluted the silane coupling agent 
(Nippon Unicar make: aluminum89) with ethyl alcohol to 1% of the weight on the above- 
mentioned refining front face. 

[01 13] Next, surface washing was performed, and on the substrate 1 which improved adhesion, 
as shown in (b), the ultraviolet-rays photopolymer film (make: Tokyo adaptation dry film Oder 
SY- 318) DF was laminated. 

[0114] Next, as shown in (c), the photo mask PM was arranged on the dry film DF, and ultraviolet 
rays were irradiated at the part which it leaves as 2nd~liquid route" wall among the dry films DF 
through this photo mask PM. this exposure process — the product made from Canon :MPA- 
600 — using — carrying out — about 600 mJ/cm2 It carried out with light exposure. 
[0115] Next, as shown in (d), the dry film DF was developed with the developer (make: Tokyo 
adaptation BMRC- 3) which consists of mixed liquor of a xylene and butyl Cellosolve acetate, 
and the part which was dissolved, and exposed and hardened the unexposed part was formed as 
a part for the wall of the 2nd liquid flow channel 116. Furthermore, with an oxygen plasma ashing 
device (alkane tech company make: MAS-800), the residue which remained in component 
substrate 1 front face is processed for about 90 seconds, and is removed, and it is UV irradiation 
100 mJ/cm2 further at 150 degrees C succeedingly for 2 hours. It carried out and the exposure 
part was stiffened thoroughly. 

[01 16] By the above approach, the 2nd liquid flow channel can be uniformly formed with a 
sufficient precision from the above-mentioned silicon substrate to two or more heater boards 
(component substrate) divided and produced. The dicing machine (Tokyo Seimitsu make: AWD- 
4000) furnished with a diamond plate with a thickness of 0.05mm cut and separated the silicon 
substrate into each heater board 101. The separated heater board 101 was fixed on the 
aluminum base plate 170 with adhesives (Toray Industries make: SE4400) ( drawing 19 ). 
Subsequently, the printed-circuit board 171 beforehand joined on the aluminum base plate 170 
and the heater board 101 were connected with the aluminum wire (graphic display abbreviation) 
with a diameter of 0.05mm. Next, as shown in drawing 1 6 (e), positioning junction of the zygote of 
the fluting member 150 and the separation wall 130 was carried out by the above-mentioned 
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approach at the heater board 101 obtained by doing in this way. That is, after positioning the 
fluting member and the heater board 101 which have the separation wall 130 and engaging and 
fixing by the presser bar spring 1 78, junction immobilization of ink and the feed zone material 1 80 
for foam liquid was carried out on the aluminum base plate 170, and the clearance between the 
fluting member 150, the heater board 101, and feed zone ink and the material for foam liquid 180 
was closed and completed by the silicone sealant (Toshiba Silicone make: TSE399) between 
aluminum wires. 

[0117] By the above process, passage with a sufficient precision which does not have location 
gap to the heater of each heater board can be obtained by forming the 2nd liquid flow channel. 
The location precision of the 1st liquid flow channel 114 and the moving-part material 131 can 
be raised by joining the fluting member 150 and the separation wall 130 at a previous process 
beforehand especially. 

[0118] And regurgitation stabilization is attained by these high-degree-of-accuracy 
manufacturing technologies, and printing grace improves by them. Moreover, since forming by 
package on a wafer is possible, manufacturing by low cost so much is possible. 
[01 19] In addition, although the dry film of an ultraviolet curing mold was used in this example in 
order to form the 2nd liquid flow channel, it is possible to obtain also by removing directly the 
resin of the part which is stiffened and serves as the 2nd liquid flow channel by excimer laser 
after REMINETO using an ultraviolet region and the resin which has an absorption band region 
especially near 248nm. 

[0120] Drawing 17 (a) - (d) is an outline sectional view for explaining the 2nd example of the 
manufacture approach of the liquid discharge head of this invention. 

[0121] In this example, as shown in (a), patterning of the resist 201 with a thickness of 15 
micrometers was carried out in the configuration of the 2nd liquid flow channel on the SUS 
substrate 200. 

[0122] Next, as shown in (b), electroplating was performed to the SUS substrate 200 and, 
similarly 15 micrometers of nickel layers 202 were grown up on the SUS substrate 200. As 
plating liquid, the stress reducer (world metal company make: zero oar), a way acid and a pit 
prevention agent (world metal company make: NP-APS), and the nickel chloride were used for 
SURUFOMIN acid nickel. The electric field at the time of electrodeposition apply, as a direction, 
the electrode by the side of an anode is attached, temperature of installation and plating liquid is 
made into 500 degrees C for the SUS substrate 200 which already carried out patterning to the 
cathode side, and it is current density 5 A/cm2 It carried out 

[0123] Next, as shown in (c), supersonic vibration was given to the SUS substrate 200 which 
ended the above plating, the part of the nickel layer 202 was exfoliated from the SUS substrate 
200, and the 2nd desired liquid flow channel was obtained. 

[0124] On the other hand, the heater board which wired the component for electric thermal 
conversion was formed in the silicon wafer using the same manufacturing installation as a semi- 
conductor. The dicing machine separated this wafer into each heater board like the previous 
example. It joined aluminum base rate 170 and electric wiring was formed by the thing for which 
the printed circuit board 204 was beforehand joined in this heater board 101 and which connect 
a printed circuit board 171 and an aluminum wire (graphic display abbreviation). As shown on the 
heater board 101 of such a condition at drawing 1 7 (d), positioning immobilization was carried out 
with the 2nd liquid flow channel obtained at the previous process. Since it is engaged and stuck 
on the occasion of this immobilization by the top plate and presser bar spring which fixed the 
same separation wall as the 1 st example at the after process, it is enough if fixed to extent 
which a location gap does not generate at the time of top-plate junction. 

[0125] In this example, ultraviolet curing mold adhesives (Grace Japan make):Amicon UV-300 is 
applied to the above-mentioned positioning immobilization, a black light is used, and it is light 
exposure 100 mJ/cm2 It carried out and immobilization was completed in about 3 seconds. 
[0126] Since the passage wall is formed [ according to the process of this example ] with nickel 
in addition to the ability to obtain the 2nd liquid flow channel with a high precision which does 
not have location gap to a heating element, it becomes it is strong into an alkaline liquid and 
possible to offer a reliable head. 
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[0127] Drawing 1 8 (a) - (d) is an outline sectional view for explaining the 3rd example of the 
manufacture approach of the liquid discharge head of this invention. 

[0128] In this example, as shown in (a), the resist 131 was applied to both sides of the SUS 
substrate 200 with a thickness of 15 micrometers which has an alignment hole or mark 200a. 
here — as a resist — Tokyo — PMERP-AR900 made from adaptation was used. 
[0129] Then, as shown in (b), according to alignment hole 200a of the component substrate 200, 
it exposed using the aligner (the product made from Canon: MPA-600), and the resist 203 of the 
part which should form the 2nd liquid flow channel was removed. Exposure is 800 mJ/cm2. It 
carried out by exposure. 

[0130] Next, the resist was exfoliated after the double-sided resist 203 etched the part which 
was immersed in the etching reagent (ferric chloride and water solution of cupric chloride), and 
has exposed the SUS substrate 200 by which patterning was carried out from the resist 203, as 
shown in (c). 

[0131] Next, as shown in (d), the liquid discharge head which the etched SUS substrate 200 
carries out positioning immobilization, and has the 2nd liquid flow channel 104 on the heater 
board 101 like the example of the previous manufacture approach was assembled. 
[0132] Since passage is formed [ according to the process of this example ] by SUS in addition 
to the ability to obtain the 2nd liquid flow channel 104 with a high precision which does not have 
location gap to a heater, a strong reliable liquid discharge head can be offered for an acid or an 
alkaline liquid. 

[0133] As explained above, according to the manufacture approach of this example, it enables an 
electric thermal-conversion object and the 2nd liquid flow channel to position to high degree of 
accuracy by arranging the wall of the 2nd liquid flow channel beforehand on a component 
substrate. Moreover, since the 2nd liquid flow channel can be simultaneously formed to many 
component substrates on the substrate before cutting and separation, the liquid discharge head 
of low cost can be offered so much. 

[0134] Moreover, since a heating element and the 2nd liquid flow channel are positioned by high 
degree of accuracy, the liquid discharge head obtained by enforcing the manufacture approach of 
the liquid discharge head of the manufacture approach of this example can receive efficiently the 
pressure of foaming by generation of heat of an electric thermal-conversion object, and becomes 
the thing excellent in regurgitation effectiveness. 

[0135] The approximate account of a <liquid regurgitation head cartlidge>, next the liquid 
regurgitation head cartlidge which carried the liquid discharge head concerning the above- 
mentioned example of an operation gestalt is carried out 

[0136] Drawing 19 is the typical decomposition perspective view of the liquid regurgitation head 
cartlidge containing the liquid discharge head mentioned above, and the outline configuration of 
the liquid regurgitation head cartlidge is mainly carried out from the liquid discharge-head section 
300 and a liquid container 180. 

[0137] The liquid discharge-head section 300 consists of a component substrate, the separation 
wall 130, the fluting member 150, a presser bar spring 178, liquid feed zone material 190, and 
base material 170 grade. Two or more functional devices to prepare the exoergic resistor for 
giving heat to foam liquid as mentioned above in the shape of a train, and drive two or more 
these exoergic resistors selectively are prepared in the component substrate 101. A foaming 
liquid route is formed between this component substrate 101 and the above-mentioned 
separation wall 130 with a movable wall, and foam liquid circulates. The discharge flow way (un- 
illustrating) where the discharged liquid object breathed out circulates by junction to this 
separation wall 130 and the fluting top plate 150 is formed. 

[0138] A presser bar spring 178 is a member which makes the energization force to component 
substrate 101 direction act on the fluting member 150, and the base material 170 later 
mentioned with the component substrate 101, the separation wall 130, and the fluting member 
150 according to this energization force is made to unify good. 

[0139] A base material 170 is for supporting component substrate 101 grade, and the circuit 
board 171 for connecting with the component substrate 101 further on this base material 170, 
and supplying an electrical signal and the contact pad 1 72 for performing an exchange of an 
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electrical signal an equipment side by connecting an equipment side are arranged. 
[0140] The liquid container 190 is carrying out partition hold of the foam liquid for generating the 
discharged liquid object and air bubbles which are supplied to a liquid discharge head, such as 
ink, inside. The fixed shaft 195 for fixing the positioning section 194 and the connection for 
arranging the connection material which makes connection between a liquid discharge head and a 
liquid container is formed in the outside of a liquid container 190. Supply of a discharged liquid 
object is supplied to the discharged liquid object supply way 181 of the liquid feed zone material 
180 through the supply way 184 of connection material from the discharged liquid object supply 
way 192 of a liquid container, and is supplied to the 1st supply liquid room through the 
discharged liquid object supply way 183,171,121 of each part material. Similarly, foam liquid is 
also supplied to the foam liquid supply way 182 of the liquid feed zone material 180 through the 
supply way of connection material from the supply way 193 of a liquid container, and is supplied 
to the 2nd liquid room through the foaming liquid supply way 184,171,122 of each part material. 
[0141] In the above liquid regurgitation head cartlidge, also when it was also the liquid with which 
foam liquid differs from discharged liquid, the supply gestalt and liquid container which can supply 
explained, but when a foaming liquid is the same as a discharged liquid object, it is not necessary 
to divide the supply path and container of foam liquid and discharged liquid. 

[0142] In addition, a liquid may be used for this liquid container after consumption of each liquid, 
being re-filled up with it It is desirable for that to establish a liquid inlet in a liquid container. 
Moreover, a liquid discharge head and a liquid container may be one, and it is good also as 
disengageable. 

[0143] <Liquid regurgitation equipment drawing 20 shows the outline configuration of the liquid 
regurgitation equipment which carried the above-mentioned fluid injection head. Especially in this 
example, the liquid tank section 1 90 and the liquid discharge-head section 300 which hold ink 
carry the removable head cartlidge, and the carriage HC of the liquid regurgitation equipment 
explained using the ink regurgitation recording apparatus which used ink as a discharged liquid 
object carries out both-way migration crosswise [ of the recorded media 250 such as the 
recording paper conveyed with a recorded-media conveyance means, ]. 

[0144] If a driving signal is supplied to the liquid regurgitation means on carriage from a driving 
signal supply means by which it does not illustrate, according to this signal, a record liquid will be 
breathed out from a liquid discharge head to recorded media. 

[0145] Moreover, in the liquid regurgitation equipment of this example, it has the gear 212,213 for 
telling the motor 211 as a driving source for driving a recorded-media conveyance means and 
carriage, and the power from a driving source to carriage, and the carriage shaft 215 grade. The - 
record object of a good image was able to be obtained by carrying out the regurgitation of the 
liquid to various kinds of recorded media by the liquid regurgitation approach performed with this 
recording device and this recording device. 

[0146] Drawing 21 is the block diagram of the whole equipment of a **** sake of operation 
about the ink regurgitation record which applied the liquid regurgitation approach and liquid 
discharge head of this invention. 

[0147] A recording device receives printing information from a host computer 400 as a control 
signal. While printing information is saved at the input interface 401 inside a printer temporarily, it 
is changed into the data which can be processed within a recording apparatus, and is inputted 
into CPU402 which serves as a head driving signal supply means. Based on the control program 
saved at ROM403, CPU402 processes the data inputted into said CPU402 using the peripheral 
unit of RAM404 grade, and changes them into the data (image data) to print. 
[0148] Moreover, CPU402 makes the actuation data for driving the motor for actuation which 
moves a record form and a recording head synchronizing with image data, in order to record said 
image data on a location suitable on a record form. Through each head driver 407 and Motor 
Driver 405, image data and motor actuation data are transmitted to a head 300 and a drive motor 
406, and form the image driven to the timing controlled, respectively. 

[0149] It can apply to the above recording devices and can be aimed at three-dimensional 
structure objects, such as ceramic material, such as timber, such as leather material, such as 
metal material, such as plastics material, a textile, aluminum, copper, etc. which are used for 
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various kinds of papers and OHP sheets, a compact disk ornament plate, etc., oxhide, a pig skin, 
and artificial leather, a tree, and a plywood, a cane, and a tile, and sponge, etc. as recorded media 
with which grant of liquids, such as ink be performed. 

[0150] Moreover, the printer equipment which records to various kinds of papers, OHP sheets, 
etc. as an above-mentioned recording device, The recording device for plastics which records on 
plastics material, such as a compact disk, The recording device for metals which records on a 
metal plate, the recording device for leather which records on leather, The recording apparatus 
which records to three-dimensions network structure objects, such as a recording apparatus for 
timber which records on timber, a recording apparatus for ceramics which records on ceramic 
material, and sponge, the textile-printing equipment which records on a textile are included. 
[0151] Moreover, what is necessary is just to use the liquid set by each recorded media and 
record conditions as discharged liquid used for these liquid regurgitation equipments. 
[0152] An example of the ink jet record system which records to recorded media, using a 
<record system>, next the liquid discharge head of this invention as a recording head is 
explained. 

[0153] Drawing 22 is a mimetic diagram for explaining the ink jet record structure of a system 
using the liquid discharge head 301 of this invention mentioned above. The liquid discharge head 
in this example is a head of the full line mold which allotted two or more deliveries to the die. 
length corresponding to the recordable width of face of recorded media 250 at intervals of 
360dpi, and fixed support of yellow (Y), a Magenta (Y), cyanogen (C), and the four heads of each 
other corresponding to four colors of black (Bk) is carried out with predetermined spacing at 
parallel in the direction of X with the holder 202. 

[0154] A signal is supplied from the head driver 407 which constitutes a driving signal supply 
means to these heads, respectively, and actuation of each head is made based on this signal. 
[0155] The ink of four colors of Y, M, and C.Bk is supplied to each head from the ink container 
(304a-304d) as discharged liquid, respectively. In addition, sign 304e is the foam liquid container 
in which foam liquid was stored, and has the composition that foam liquid is supplied to each 
head from this container. 

[0156] Moreover, under each head, the head caps 303a-303d with which ink absorption 
members, such as sponge, were allotted are formed in the interior, and maintenance of a head 
can be accomplished by covering the delivery of each head at the recorded time. 
[0157] A sign 306 is a conveyance belt which constitutes the conveyance means for conveying 
various kinds and recorded media which were explained in each previous example. The 
conveyance belt-306 is taken about by the predetermined path with various rollers, and is driven 
with the roller for actuation connected to Motor Driver 405. 

[0158] In ink jet record SHISHITEMU of this example, the pre-treatment equipment 351 and the 
after-treatment equipment 352 which perform various kinds of processings to recorded media 
before and after recording are formed in the upstream and the lower stream of a river of a 
recorded-media conveyance path, respectively. 

[0159] Although the contents of processing differ according to the class of recorded media and 
the class of ink which record, for example to recorded media, such as a metal, plastics, and 
ceramics, as pretreatments, pretreatment and after treatment can perform the exposure of 
ultraviolet rays and ozone, and can aim at adhesive improvement in ink by activating the front 
face. Moreover, in the recorded media which are easy to produce static electricity, such as 
plastics, dust tends to adhere to that front face with static electricity, and good record may be 
barred with this dust, for this reason — as pretreatment — lo — it is good to remove dust from 
recorded media by removing static electricity of recorded media using NAIZA equipment. 
Moreover, what is necessary is just to perform as a pretreatment processing which gives the 
matter chosen as a textile from an alkaline substance, the water-soluble matter, synthetic 
macromolecule, a water-soluble metal salt, a urea, and thiourea from viewpoints, such as blot 
prevention and improvement in percentage exhaustion, in using a textile as recorded media. As 
pretreatment, you may be the processing which makes temperature of not only these but 
recorded media the suitable temperature for record. 

[0160] On the other hand, after treatment performs fixation processing which promotes fixation 
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of the ink by heat treatment, UV irradiation, etc. to the recorded media with which ink was given, 
processing which washes the processing agent which gave, was unreacted and rema.ned w.th 

pretreatmervt , , , 

[0161] In addition, in this example, although explained using a full line head as a head, you may be 
the thing of the gestalt which records by conveying not only this but a small head which was 
mentioned above crosswise [ of recorded media ]. 
[0162] 

[Effect of the Invention] Since the negative pressure operation means on which negative 
pressure is made to act was established in the 1st liquid flow channel in this invention with 
dissipation of the 2nd air bubbles generated in the 2nd gassing field as explained above, The 2nd 
gassing field is made to generate the 2nd air bubbles, after that, if the 2nd generated air bubbles 
are extinguished, negative pressure will act on the 1st liquid flow channel, and, thereby, the 
meniscus of a delivery will retreat By retreat of this meniscus, the amount of the liquid which 
exists between the 1st air bubbles and a meniscus can decrease, and the amount of the liquid 
breathed out from a delivery can be decreased. The amount of the liquid which carries out the 
regurgitation from a delivery with a negative pressure operation means is controllable using this 
mechanism. , 

[0163] Moreover, if negative pressure is made to act in the 1st liquid flow channel with a 
negative pressure operation means based on the variation rate of a meniscus, a stable discharge 
condition without a transient overshoot is realizable. 

[0164] Moreover, the detection means for detecting the existence of a liquid near the delivery is 
established and if it constitutes so that the condition of a liquid may be detected by comparing 
the detection result in the condition of having displaced the detection result and moving-part 
material in the condition that moving-part material is not displacing, the condition of a liquid is 
detectable with a sufficient precision. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the gestalt of operation of the 1st of the liquid 
discharge head of this invention, and (a) is the A-A sectional view having shown general-view 
perspective drawing and (b) in top-face perspective drawing, and having shown (c) in (b). 
[Drawing 21 It is drawing for explaining the actuation of a liquid discharge head shown in drawing 

[Drawing 3] It is drawing showing the timing in the process shown in drawing 2 , and drawing in 
which (a) shows the timing of impression of the driving pulse to a heating element, drawing 
showing the volume change of the air bubbles which generate (b) in a gassing field, drawing in 
which (c) shows the timing of impression of the driving pulse to a heating element, drawing 
showing the volume change of the air bubbles which generate (d) in a gassing field, and (e) are 
drawings showing change of the amount of Meniscus M of retreat 

[Drawing 4] It is drawing showing change of the liquid discharge quantity to the actuation timing 
to the heating element shown in drawing 3 . 

[Drawing 5] It is drawing showing the gestalt of operation of the 2nd of the liquid discharge head 
of this invention, and the A-A sectional view having shown (a) in top-face perspective drawing, 
and having shown (b) in (a), and (c) are the B-B sectional views shown in (a). 
[Drawing 6] It is drawing for explaining the actuation of a liquid discharge head shown in drawing 
5 , and is the B-B sectional view having shown (A) in top-face perspective drawing, and having 

shown (B) in (A). , . . 

fPrawing 7] It is drawing showing the timing in the process shown in drawing 6 , and drawing in . 
which (a) shows the timing of impression of the driving pulse to. a heating element, drawing, 
showing the volume change of the air bubbles which generate (b) in a gassing field, drawing in 
which (c) shows the timing of impression of the driving pulse to a heating element, and (d) are 
drawings showing the volume change of the air bubbles generated in a gassing field, (e) is drawing 
showing discharge quantity change of the drop to the time delay of each pulse indicated to be (a) 

to(c). . . 

[Drawing 8] It is drawing showing the discharge quantity and the regurgitation rate of a liquid 
when making timing of impression of the driving pulse to a heating element into time amount tO in 
the liquid discharge head shown in drawing 5 , and drawing in which (a) shows the relation 
between the timing of impression of the driving pulse to a heating element and discharge 
quantity, and (b) are drawings showing relation with the discharge quantity of a liquid and the 
amount of meniscuses on the basis of the timing and the delivery of impression of a driving pulse 
to a heating element. 

[Drawing 9] Drawing in which it is drawing showing other examples of the operating characteristic 
of a liquid discharge head shown in drawing 1 , and (a) shows the timing of impression of the 
driving pulse to a heating element, Drawing showing change of the meniscus M only by the air 
bubbles which generate (b) in a gassing field, Drawing in which (c) shows the timing of impression 
of the driving pulse to a heating element, drawing showing change of the meniscus M only by the 
air bubbles which generate (d) in a gassing field, and (e) are drawings showing the condition of 
the meniscus at the time of generating the actuation in (b) and (d) simultaneously. 
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[Drawing 10] It is drawing showing the gestalt of other operations of the liquid discharge head of 
this invention. 

[Drawing 11] It is drawing showing the gestalt of other operations of the liquid discharge head of 
this invention. 

[Drawing 12] It is drawing showing the gestalt of other operations of the liquid discharge head of 
this invention. 

[Drawing 13] It is drawing showing the example which detects the existence or the condition of a 

liquid in a liquid flow channel using the liquid discharge head of this invention. 

[Drawing 14] It is the mimetic diagram showing the structure of the liquid discharge head of this 

invention. 

[Drawing 15] It is the decomposition perspective view of the liquid discharge head of this 
invention. 

[Drawing 16] It is process drawing for explaining the manufacture approach of the liquid 
discharge head of this invention. 

[Drawing 17] It is process drawing for explaining the manufacture approach of the liquid 
discharge head of this invention. 

[Drawing 18] It is process drawing for explaining the manufacture approach of the liquid 
discharge head of this invention. 

[Drawing 19] It is the decomposition perspective view of the liquid regurgitation head cartlidge of 
this invention. 

[Drawing 20] It is the outline block diagram of the liquid regurgitation equipment of this invention. 
[Drawing 21] It is an equipment block diagram. 

[Drawing 22] It is drawing showing a liquid regurgitation record system. 
[Description of Notations] 

1 Substrate 

2 19 Heating element 

10 1st Liquid Flow Channel 
1115 Gassing field 

12 1st Common Liquid Room 

13 2nd Common Liquid Room 

17 Displacement Stopper 
16 2nd Liquid Flow Channel 

1 8 Delivery 

20 Drop 

21 Passage Wall 

22 3rd Liquid Flow Channel 

23 Flow-Resistance Component 

30 Separation Wall 

31 Drawing-in Good Valve Train 

32 Free End 

40 41 Air bubbles 
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n±ffi-f S ^feORtati P*iffl&K£I»t & £ t tfT $ § 
-M« £ h ®& lz&i> Z t *»T* StU5|i< Offiix*: 

suae*, ruy^-. 7T?^S'jfi?)$< 

cOj^Uffl i'* -r A tc i t* $ it & J; 3 fc$r o T $ X v> 

»i, mmmmwzmwrrh^ifimm^mnjvxx' 
hi, mfrx&mmtcBiiiittmmtyti&t 

[ 0 0 0 6 ] — Jr, fl!20}S#:Btai^rj£i: LTttE**?- 

[00 07] £OJ:5$r«fcttffi2fi£fcfcvvai. ftfe 
StfftifctfWC&ifc*^ J: 



[0008] 

[00093 #tc. ttaj^ff^VHEW^JCfiV^Ttti^ 
Zkim±?F*[&tC*>h. 2t>tz. Emm^SMzis^ 

x a > m&Ktmx'h & 1 1 *> iz^mM^ ztcti&b. 
mtezomi-&tcMzimmniztf^&Kmm i F<r)vfim 

3 A&Sfti&CSB $ ix-l> t <n \z v>T {i-?- <n%Wtt- 

[0010] immt, ±j4LJtflaw)is«cittiB*ffi*» 

M»*«)TJ|ltt'SrllI»klBSWrjST31« t J: ? fc-TS 
[0011] mi <0SWJi» ^S^yX;HS^5r^Jg 
^>y KZlWaS-JStt-r* £ i: . 

[o 0 1 2 3 m2<?>mm±. mimnjxiusM&msL 

•y Hawsrs ttstt-r* £ t T*> s . 

[00133 ^3^sw«. ffi^coyx^gsa^^ii 

too, qtajSeD^raSr^rigk^^Mflsttaj^^ H 
[00143 

fcJ: OMe?m^ffijien±tBP*^ia:ai-rSJS*iiBt!^ 
tcfcv^T. Hfiiemi«0?S»SS8lcWL.-cmSa:#ffl$-ti:l. 

[00153 * st. H«fe^ 1 omm.mzttLx$ti&<Dm 

[00 1 63 Bute^Il&gPWti:, fiE^,Ja<0?WiStC 
[0 0 1 7 3 4fc, SOIBttajPffllfca 

[ 0 0 1 8 3 *fc, HMfe*T8&g»m. friem 1 oaEsan 
^ssM^-gi55rif f&-t&-ssmmx'$>& z t zw&t ■? 

[00193 Hirie^TSfiaj^^. ^mibtytiti^ 
■i^yyx'^^^hztznmt-th. 
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[0020] 4ft. mientaiPA^TS^s-tttbL-rv^ 
*tHM=Twe^«»MHa3 ■»*-*> - k timt -r* . 

[00 2 1] 4ft. ijffiEttaJPKfctt&ffiffcO^x;*.;!; 
[0022] 4ft. t!rEttUlPifi»tiK«c«*«l*aaj 

[00 2 3] 4ft. imsrttm-rsttiBnkSEtttcsii 
sw8«£«w*ft*u ifneiuittiDkiiffl-r&mi^JS 

8KB k £ * L . flu KB l <o*iS<o«ifc: X o TflulS^ 1 

o^»s»rt<^^^fl5iettffip*^i»tai^i)Mf<sttai^ 
*§fg£«®k. flt)ieig2c7)^?a^fflJs!js-Bffirri,m2 

^ffl#Sk £*r-r & £ k fcwak-rs. 
[ o o 2 4 ] 4ft. fluiemE^ffl¥S«. fluie^2co^. 

[ o o 2 5 3 4ft. msMmm^mt. mm&um 

lz g &M* £ »Ti!)#T$) & £ k k . 

[00261 4ft, *rE*riWKWi. «riB» 1 

[ o o 2 7 3 4ft. mm2ffimm^.mtmxmiiLn 

[00281 4ft, flflieai2^ja^fSisai^fl?ieft 

*[flit*rLT«IMW=IE$*T.TV^£kS-^k^-S. 
[00291 4ft. flfllHMfrtttB^y K k . 

-IkSr^JSk-fS. 

[ 0 0 3 0 ] 4ft. flflffiM^DitU'v y H fcHEIKMcSR 

[ 0 0 3 1 ] 4ft. meSftVHIi. WHWhWTOW 
£ixl> £ k iikSrWWk-Tt. 
[00323 4ft. fltiieaS^ttlU^ » K k . ISJKttttJiS 

ft^^Sk £ k Sr^fSk-TS. 

[ 0 0 3 3 ] 4ft . fltiieM#:D±a3^ v H k , Hiigffcttifc 

S8gfifi8H«fiSM*Kk tt-fZ Z k S: WIS * . 
[ 0 0 3 4 3 -LlSiSttttiUflS^li. UlTOSiJfcfyl 



[00353 ) -hie^OJ: 3 fcffijSSWSMMBfc 

fc^TJi. 4i\ ^20^^®JS^^v^T^20« 

-c<^. SS£Lft§S 2 tf>Mg 
£ k . m2 <Q5iQ&V>mMlzft o T ft E#ffl3WSS 1 «0 

as^ss** 1> mti& <,z$z®.-t & . zixizx^). §11 <o 

6. d-IT'. PitilP^^-X^XM^S-rSk. 
R±tB$-<i:«» ft^c^-T -i>fil 1 Ogtffik X -XX X k <7) 

i-zb-h. mimmkt-xtxt 
<offli,zi?&-r &mft?>&tf'j>-%: < % d . D±tu p*^tttb 
zti&mfa<o&tfWj>-tz>. z<o**}-X£.zm->x. 
nsim^mz * x , p±aj p *» ^ n±aj-r & 

[00363 

[00373 (W, 1 tfOSIM<50JBS) H 1 (i. 

( a ) tt«ffi$S&H. ( b ) tt±lS3SJl[2. ( c ) li 

( b ) izTjk Lft a - a mwmx'fo . 

[00383 01 tc^-Ti o iz&Bmcomtirttiti^'y H 
fc: tJ V >T (4 . ?S» ^tt ttS-T ft^ODiajx ^;Udr'-^± 

W2 (#&mz&\, 1X1,3.4 OumX 1 0 0umWmft.<n 

mssmm vm^m®. 1 izmf i>tix& o . z<vm? 
mmi±iz, mki*2&ttmLxmie>msmi omi 
ztix^z. mi<7>mmMi otca, ssekw^jkac^h 

2 J: o TJP^ L . J: 0 S^aSr?&£ $ 

1 OS«aSS*«« 1 5 jW&SSivCfe 0 . fSteft 

1 0rttfD}Rti«O-WttaiP-l 8*^njttBS^S. 4" - 

ft. ^f*2J;'9JiS[ffll (ffiftttflg) Wi. 

3 2*^{2^.h-y^'l 7tCioTSgl<0?gg£fi«l OWt 

^fgk %1xX^Z>3\ * 3i^M^»#3 1 3&<ES*i"C*J 
0. giS»afflaj^3 1&l«M«tt3 0fc:J:^T, 8S 
S8^ 1 comim 10tH2 coJSigESS 1 6 k it 

tv^s. ittc. *jbs«=*»vvci±. ir&a»TinwF3 1 

Kg)5«, »I2 1 kffi^rSWJiKk^-orfcO. 

#3 lCDtM K^P^^^Wffi^^mcOjliiSrWSiJ-r 

M^TffiSSPW3 UC«rtl-r*{fl[«K«. Jg20SBft»l 9 
(^MmiZti\,\Xli4 0/iraX10 0^m<JO^«c^Si 
jfttii*) A^S^ixTfcD. m2cr>m.ftMl 6rt<?)^ 
#1 9<c»m-t*aWJ-k:«. SEKrtW«flc*SB!M* 1 9 

2c0^vaf6±fiJsSl ltftfMSix. 5tifi?&&«U£l 1 

fc(t&^ao^tcJ;&ffi^^i?'i2 s ^nri!)Si5«3 1 
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tzitm-t h <fc a izmtftz nx . . m 1 o?wj8 
i otm2com.%L$&i 6t« s ^i^ai^M^rwws i 

A J ^-tl.^W$iJ^ixrv^*^ — SPT-iliiU m- 

[ 0 0 3 9 ] \iXTiz. Jztecoi d £*Hj£$it£i8ttq±ai 

C 0 0 4 0 ] 122 ti. Ill C*L£?fc{4sn±ai^-y K<7>$& 

[0041] ^#2 . 1 9 fcSB^W**«EraiDSft.T 
vvfiru*& % *,&2&£^Bl 5. 1 lCfiVMtt. 

»T»# 3 1 3b%fitr •& - k i> =2rV \( m 2 
(a) ) . 

[ 0 0 4 2 ] m 2 ( a ) IZtk LfcttllBfcTSWM* 1 9 £ 

gBi&;NVi^#EPJn$:h.-§> k % i 9 ±com?S%±® 

tti i izts^x. mikmum2tixm&4 1 A*?fc£-r 

*. SUS4 ltO^^i-SE^j^l^a^M 

«rib#3 i (c^fflf&^s gi&aamtt#3 u± % 

fixh7^17(cj;-5t, fgroffiSKKl OtBS^Og* 
SB 3 2 OgflbWMRSiiT n J5 k ^k"SE<2 
VMS2 (b) ) . «»4 1<0»£fcJ:&iK»» 

a* . g 2 oigflS&s 1 6 t=asi-r s m 2 131 

A.[fi]*>d £olzffl!&2tiX^&tiiir>. %M4 l<?M&Xz. 
X &M 1 OffiSESft 1 0 "^OlMWilS k ^ k*&V\ 

[0043] -eot*. ^,v&4 1 t>wm-& k . ^4 1 

ffiffil 6«^JHft(=**<fMW-4. 3I£&#-1PT 
tt#3 ltfK20>fl3ffKl 6l«fitSt,-fW:fl ! 

ot. jtiaaBUii ort«>afl£36<»2<?MR8U»i 6H 

.x^x#*M# s *itf>»E»ttlorafc:giS&**u * 
&<tiBfrf* (02 (c) ) . ZOXolz. g|££*ffl 

[0044] $mtk 2 izmwwi-Awmazti 

£ k . ttfcBP 1 8 ifi^W, 1 1 0 P\cr>Wi.W<0-m 

«12 0t LTttaj£*X-l># (E12 ( d) . 
(e) ) , 02 (c) tC^Ufc^SstCtJUT^ 

J:b^l» k . S«aift^«« 1 5 tzxft!kt&9i.fe4 0 fc ^ 
4 S.yyZfflWt&ZtlzJ:*) . D±tBQ 1 SA^^RtatJ^ 



[0045] H3Ji, H2*C*LfcXSfc:J3»t6^-f 5 
y mxh 0 . ( a ) JiSfcSfcft 1 9 •^coggSfiy n';u 
XtOEPJpo^-f 5 ^SrjjrTEL ( b ) (i^tel&fefliiS 

1 1 tzxft£.-r&m&4 1 ^m^-fks-^-ria. ( c ) 

\,Z^W2^<WmfrW*<?>fMMcr>-? 4 sy^ft 

( d > {istfss6£«*£ i 5 izxmi-f hm&4 0 <0 
<*S^b^*-rill. ( e ) \i*-*t)XM<wmM<r>% 

itz^trnx-foz. *iaTii. ^W2^<mm 

[0046] *»JBCJ3UTti, flrJUt 0t:tJV%TfHft 
«sl 9{cgEBjyNVPX^'E|«ra^ixSk. dtiM^ffMl 1 
IC^,?S4 1 *^^L, n#^ijt 1 C£WCfwa4 1 (Vim 

[0047] -ecoSL l* J JR«LTVKi:s -fix 

fciff -a T ^ -x* ^ M 7&^Jfi Lti^i*, D*rS'J t 2 (cfe 

[0048] B3(:^tJ: 3 fc. B#gijt 2 (ctJ^-CJHft 
«s2tCfEiS/NVUX^EpJlrt-|,k. ^S'Jt 3C*5UTffi^ 
*M»k«r*«Jfi4 0s&«$«ai6**«l SKtJItU -5" 
ixtci 0 , tttbP 1 8 frhW. 1 1 0 fi(?>mt*<0 

[0049] ZZX\ J-Z.XXMtxmS.lzmtXX 

&tmb. s-^tixMw&j&giizx-ox. ttani8*» 

[0050] 04{±; H3t2*Lfc3flB**2 , 1 9^ 
[00511 14 ± d C ^-^.^^.MtfDflBIfi 

*^#v{5k, ntusp i s^^m^ixim^a.^- 
2 , 1 9^tfo8®&^^xc7)Ep?joo^-< s yymmth 

ZttzX*). RtUJPl 8*^n±bti$tL-&?m<7)l:$rPS 

•rs^k* i r#-&. 

[0052] vtli, ^*2 k , flJBE»* 

gpk LTO?l^a^"5rill#3 1 k^ffi^AfLWx. ^ 
-X*Xtztti-&&J±n%)&$:&lif>2>mmzLX . tt* 

[0053] (^2<7)*)!ie<7)mi) H5ti, *^BjO^ 

{ a ) li±iljS^ia, ( b ) it < a ) (c^L^A-AlSr 
mm. ( c ) ti ( a ) tC^L^rB-BffitffiHT'fcS. 

[0054] *^®tiH 5 t^-r i a tz. mi <om&<o 

Wmizte^X^Ltz t> <?>tf. ^«ftf*: 2 k 51 & ii^S!^!!) 
#3 l k^a»^f(«7)86h.^rifi|fc:»UT«a6i/KE 
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[ 0 0 5 5 ] miz, *BMl*. fti&t&m 1 5 fc tttB 

□ 1 8 k<7)rmz3\z&*%m®#3 1 >wffl-f s <k ?iz 
xmL-tzsmtz <* i>ttajp 1 8*i*i«oata6*ft!W«- & 

[00 56] 3 & fc:#B!Bfc:*SVvCH; s I8?fett2 2: 4 0 
/iraXlOO^m, ^f*l 9 5:8 OX 1 0 OumCOzk 
^tL, Wei 9. ±.tmwmJ]WZ $>lZT%»t>t>i\ 

m&iOBmz&^TTpLt: tot te^Sr 0 . SBontffltt 

[00 57]^, IH3«igs£S&2 2rtCf6*"*-iflBE 

^2 3 zm3<?>m%M2 2<o&msmiz5&\ l mzmf& 

ZtX\ Wl&ZTSfo&Zt tfT't- h . 
[0058] OTfc. ±fB«ct o t«Wt**UtJBc*frtttHi 

^•y h <v®mz~o i ^x iK H J-r i) . 

[00 591 0611 I5C^Lit«Pia!^7 FOgJ 

^^KWtifeAoHf* o » ( a ) izimmmm. 

( B ) (i ( A ) iZTjk Lfz B - BMEIT-^S . 

[0060] 38Sfls2 . 1 9 fclBi&^yi^tfEMjnSixT 
ivSruig^. 5, 1 lfcitJivcWu ifcf* 

«iiliSfcSitT*i&-$\ 5Rifitif64L*i^. ZCDtztb, n± 
fflPl 8A><b^**ttii}£;Jx&ifci>&<. 

&*a!»riwp 3 1 a^ii-r & zti>%^ m6 

(a) ) . 

[0061) 16 ( a ) (C^p Ufc#»fcTfB*tt 1 9 
Hffi&v WkX **EPJD $ ft £ t . %&f* 1 9 ±cD£tfSf&£*I 

isi i c«^T, •®*A < jn^sixTSv?a4 1 *<^-r 
*rBHW»3 1 izim-t&tf. gi*a*fflni»#3 Ki. 

^ffi* h^UTfcA-jt, $ti&ft£9Ut 1 1 £ JAR** 
^<0§etfcWMR £ tiX v % 4 fc*> s (i t A «Cfl][ t =Sr v> 
(06 (b) ) . m&4 lOf^ci-SJat^ffij 

^.12 <^rssk 1 6 t^aa-r 2 a&mmm 1 3 m 
£h$& 1 ^hsss 1 0 s\commm t a. t' & ^ . 

[ 0 0 6 2 ] 06 ( b ) *=3St^B(C"rSB*«t2fc:B» 
y\Vl^#E|J;ljn£ix.g>i:, fHft*2±09l«S«*fi«l 5 

0 (rM^.(r>W.m^z J: ->T . IB 1 <?ffiW& 1 0 rtoS^O 

-S5**is?g2 ofc^^TPtain 1 s*^o±aj$iai6* , )i> 
me (c ) ) . 

[0063] -e<7)f£. MS4 1 #l|X«S-t& 1 1 ucsus 
4 0#*2<jfcR-t&fc, SwS4 l*HXMMCfls-aTSWa 



«m-t&. *5\*&z-w*im#3 1 wm&&k 
rnt&i itg«{i-rs£. «i.k:#-»t. miojKSEifs 

I 0 ftcomtoWm 2 CDiSSSSS 1 6 H&9 1 £ 32, * tlh . "f 

ttttJDl 8tC^fiS;^ix-r^7t^-X^AM*^ *g 

0*^§<fi£^t. H±i±sn 1 S*>4>^l<7)?i5«S8l 0|*i 

<r>m&<v-BtfWLm2 ot LxotrnztLh. 

[0 0 64] ZcO&olz. m&4 0OJR^(CJ;o 

TJRH*0St^>l»?S)iS2 0*^ ^ixiilfjO«.©lcfc^-C 
PttUDl 8*»*>o±tB§n, -f-iltCiO, ttttSfi2r»^-$ 
•tt^CltA^^fc^O. 4fc. ?S?®20(7)D±tUjimcra 
LT<i, ^S4 0OfiKftB$t3j:Sa^t^S„ Ltztf-o 
X. ZW±o%*%-X£>X*B±liim)g.$:-j£tLXO±lii 

[006 5] mm. 06(c*LfcX8U:fc»t6^^S 
>-^2r^HT'$> 0 . ( a ) (iflgift 1 g^cogglS^VU 
wmmf-i 5 f^fciS-J-EL ( b ) liSM&ft&im® 

I I tTjft^-r4«}S4 1 cowmutim-t-m. ( c ) 

Ji?^V#:2^<50lBi!)yNVU^.<?5EpJnco^-< $y^5rff 
0. < d ) (im^^fUS 1 5 fcT jRia4 0 O 
♦MBWfciSrTH-C**. tti. ®8«±. 05{2^LJt 

( b ) ii^^2-^<?)gBiii^NV^OEpjDC0^ -f 5 

[0066 ] h 7 &t^H8fc*f «t a (c. &mm 9^ 
xc7)Efjjn^-< 5>-^ t^^i.?.c: ticiO. D±aiPi8 
mi^yLhz\h^x'%h. 

[0067] Ji^sVU^Ox-f U-^^-fl: 

[0068] ( m 3 ) ±m Ltzgmomm 

EPJu^ -< S y C: t iz J; •) , ?S#:Di!±!^(c:^ 

[00691 S9li, fflUZTjkLJzffiikBtHi^-y Ycr>® 
ffi$&<ni&<r>m%7KtmX'fo 0 » < a ) «SH!ft* 2-^) 

g^^^oEpjao^^ s >y^^<tm. ( b ) nm& 

%£fRttl 5^Tf^-ti»m?S4 O^tcJ;*^-^.^ 
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1 1 t£Z8£.-?&%i&4 \<D*-iZi.h*—X*]XM<7m 
■ftSr^tia. ( e ) it ( b ) k ( d ) iztil-y ZMftZWl 

[0070] 9fS&4 0 <nmnz£ &0HMZ A 
^X#XMii09 (b) K5rf«fcotC, »8St lfcfcV* 

■c®»<osw8k kfce^oiR*c«ifiL*w>. ^fjt 

2£fcvvn£>&ft#fl|*kft-?*:&. micOJffiSSISl 0 
[00711 ^Jt 3Ct3^T^-^.^XM*<n±!Hni 

u -?-co^(^jt4) . mmtsiza^x. p±tbai 

[0072] a - h*^^qttB^^14 

[0 0 7 3] Zntztt). Z<D*—X*}XMCO*—'*—i' 

j,-vi,z?4 s.yrz&tt&xdiz. ^^m.^m 

W3Ui^t. ZtltZX*). V$mtMlZt5^X. 

&f&fo l 9 £0 9 ( c ) izTjk-t i -5 n^vux^epjn-rs 

fc v ^nX#XM^<Ofl5fflliHI9 (d) ^-rj; 3 
•I). 

[0 0 74 3 09 (b) £09 (d) fccO;*— X^XM 
«SS#£3-j££-£6C:fc{::J: 9. 09(e) C^-fid 

[0 0 7 5] (fiilOllJlte^®) Ell 0-01 2(i„ * 

[0 0 7 6] Ell o^-rtcocfc^tts. si^&^m 

Tfc 0 . SH 1 <0?l£OTfcl&2 co&MSSk SrSfefe^BtT 
[00 77] HI ltc^-ttcotcfcv^-CJi. a?lc0?T£»fc 

«?s4otc«^ffl-r.i.^ri!>^iJi3 5^ffi«*^ 

[ o o 7 8 ] Hi 2 tc^-t i> coti, JfS l <7)mm<vBB.lz 

5kLKi>cr>z . u±mntf?mte2kn\(n-t2>{a.w.izim 

qtai □ mm** 2 iXTtmzmmx- % s . 
[00793 ±&L?zmmnBmiz&^xi±. mfaotm 
^■v viz&v&mtettftmwiz-o^xmwLfctiK 

*jB*ttar$-*£ 1 i>-simxh&. 

[ 0 0 8 0 ] 0 1 Sit. ^SMfJoafMtaS^v Ffcfflv* 
-f0T"£>&. 

[00811013 iZm-fX o tZ*MmtZt3^Xi±. 



tUn 1 8i5^tc^<?)**!E5r^a}-ri.^460^{B^F5T' 
*,S-tytr2 0a. 2 Ob#*£V^C#rie]LTiStt^ttT 

[0082] .I-IT', JS^^Sr^ffi-t^^h LT 
it. ^tt>, S>samffl^l£^LTtJ#. SUfflUrU'CA' 

k ft*. 

t o o 8 3 3 l*>u Htr#<^e*t«?ai^t±. jsuoufc 

[0 0 84 3 fit, *»BB*a<WJimfc:ffiv>*itf» « 

[ 0 0 8 5 3 *~f . 1 9 tcraj-^x SrEfOo L^r 

v>4t^fc*>^T-fe>^-2 0 a , 2 0b J: o TfflcfcO* 

[0 08 6 3 <Ziz. %gmi 9t«i^VUx2:EK!raL> 
•eiX^J; 0 . Mfift^MH 1 1 £*5V-»T^4 1 Srf^k 

-e^. ^±Lfc^?S4 imm&Ltivmizte\,-> 

[0 087 3 ±te2o<738?»JS*£Jt<£f SikfcJ; 

0. *fM>*^t<0«»fc«!m'r4ii:« 1 T*6. 2o 

3l^a^S^TBi#3 1 <^KfflC± ot^iLTui k* 
[00883 •»80»rttjSfW«*ffit=firt»-5fc 

«a»rtte«fl£* { ii«ufc , 5 tx^tm^it. ±e 

[ 0 0 8 9 3 Z<V£ o iz, ±ffi2Ofi0*aBtfcttS«l*a 
t> L< l»l«L-t US k^Jllli L, tWa^l^S 

v Hens: ^ s msmfoiziEmzmfctf&fct h t 

VM-r&ZktfX'Zh. 

[00903 < 2m$mj$.<0^-v H«Bft>JaT(c, ^ 

1. m 2 <7)g : mffimi l zm%&m& * &mz%M\-xn\ 
x'%u&m.m\m:mix. ax hy^y^mt-rh 

[ 0 0 9 1 3 0 1 4UL *^JO?fi#tttii^-y HWflBft 
S:*-t«^0-C'S> 0 . ^OUttM k PI t ffi ISWRCOV ^ 

xmt^^m^xan. mt^mtz z x-it^m-t 
[00923 xmmmiz&^xit. mn^mt 1 5 0 

it. PtajDl 18t*tWJ7<X71/-M 5 1 
k. ffiS^mnS^SSl 1 4*»jW4IBRO«k. « 
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»«iSa»l 1 4£;*SiLTSIjIU £>igdSS§ 1 

0 3 {CJSffc&tft&t hte#>CT>m 1 <0£3iJBt£ 1 1 5 £18 

[0093] £*>»tt»tt 1 5 0<0T«»#fc:fl*a 1 

3 o z t iz x mm<r>m 1 jkssk i 1 a *m 

&L-fhZttf-Vti&. Z<7>£o%mtfUttl 50J4. * 

^±35*- f>H i *zmm i i 5 rt tciijaw-** i 

IftBl 2 0Sr*UTV>4. 4fc. «ft»Wl 50(4. * 
<S0_t«*»4>:JMiffi 1 3 0 £gSStt»*T»2#iI»ES 1 1 
7rtt=fiE»r**20aH*«l»»l 2 1 «r*l/rv*«. 
[0094] Hi <OJ8tfls»4. 0 1 4<r&&iCX'7K-f & o 

ss i mwmtt 1 2 o 5t^t . m 1 o&kss i 1 

1 H2#iii$Sl 1 7. *V^"C»2aSU»l 1 

[0095] aRWWBJBWCJi, Jll2?l£{*«&S-3 1 2 1 
{4, ttlttfMKteftl 2 0fc 3 FfTLTSSS*lTV>4*«. 

i<it:i»*it«*<, ati^isssi i stmrntm 

ZtdiMMtl 3 0*JGiLT. £23&iKft£l 1 7fc 

[0096]4)t. aS2»tt{ftfe» 1 2 1 <0*S (IS 
4. £2»ttt!tttKl 2 

[00 9 7] *2£jl»£l 1 7(4. 8Mt»«l 

5 0 Z-ftfm 13 0 Tttflte -tCJ:-: T»fifr*-4 CI t 
*«rlS. »J«^*?fek LTkL Ell 5T*^«Wft« 
*>#ttiS8EI*> J: 5 lc. S^flLhtc H 5-f 7 a >VJ*X~ 

&Mmm&tm 2 iimiw l . 4hkie*ei« u/s» 
#aw 150 t-ftmm 13 0 k^tt^flctawaeR 1 0 

lk*JB'9^4yti-*iktcJ: l 5»2ftaaE£l 17^g 

[0098] *l?MWri±, T^S -^AlfcD&JS 
TJBjfcSftfdaGfrl 7 011:. ffi®cr>£olz. ftfeffi 

[0099] ^(TJlg^Kl 0 1±K14. &2ffiKflE£ 

4 *>?iMc3*ifc«8u» 1 1 6 zmf&-t&imcDmt . m 
&.<Mt2fflmtz2ML. zix-?tiv>m2mmzm2ffi 

*«tt**fc*x3»2#il»3[ («i!36?SiG£) 1 1 7 
*«jS-t*B3»k. W*LfcTO&»l 3 1 «<R»t6fub 
3 0fc#E£ft.TU4. 

[ 0 1 0 0 ] 1 5 014. awtawrr**. 

14Sr«MW4i8fc. KliKSDieKlU ftiag 
1 ttSE»£S 1 ?g5r«JS-r&/irti0m 1 co^iifg^ 
51D±aijR^) 1 1 5Zmi$.~t&Kltocr>w®k. fglSSi 



wmtzm 1 »^tt»fr*-*/si6«o» 1 tti&ss 1 2 0 k . m 
2<?>&mmi 7 izt&2mzt}y&-r&*:&>cr>m2<Dt!i&i 

SSI 2 1 bZGLX^Z,. !B2<7){fti&ff&l 2 H4, HI 

^ji?gsi 1 5<mmizwi2tit:#fmi soznm 
Lxm2^mmm.i 1 7C3i»m;:o:$ra*oTui> 1> 

[0101] «r*5. 3R«HR1 0 1 , #81^ 130,^ 
ft^«l 5 O^EMBflW*. £?S£1 0 1 WlL^tC 
*ffi5 LT«fi 13 1 jMEJBS ilTfc 0 . Z.V*nm 
#13 1 (c«iSL-Tn±tB^giES§l l 4#ii§irO*4. 

43tMM0rrii, H2^fft&5&£loj»ttgm 
KE LfcWfc* t JE t TlfflBdSJtT 1 4 

[ o i o 2 ] ^co4 o %m.s&mwmom.mMz± mn 
mt 1 5 omzmm-^suz x *)'mi£tz>z t t^r 

[oio3] a±mwL*i£?iz*miimiz£tu£. m 
2m.$mnm2mtezi&%;-t&M2<7){*mit, mim 
vmizm i mfozmte-t&m 1 * 5 ini-6o»'t 

gp^k UT<0»#^«*»4>*fci kteJ: Off Aj^BDMiy 

[0104] 4 fcflS 2 jftSKW(=»]l LfcSS 2 ^ilJgS 
^co. H2?m^«^{4, mi^«£kH2JRftcSr^Btf 

±~? S b k t iz . ftS 0 ^*>*»JK3&*mi± L . ^jff icttiii 
[0105X^1 »2 ^>SK«c> 2 a»»fll)R"e 

^y— n-Tn?vty~;u % yro>v- /u; n-— 

[0106] <^f*niai^. y vcr>mm>mz, *g&m 

[ 0 1 0 7 ] H 1 4t*LitJ: o tcWmt^-v V<7)ig> 
^(C«4, *^3MR1 0 lilCSTKjffWl 3 1 *Rtt4fc 
^(^±^1 3 4 2:H5-f 7 4 )VJ±mv»*? — —vf-th 
ikT^JiJcL, :«±S1 3 4 (CfTlilgPW 1 3 1 £S 
tL<{4JS*EI^L/i„ #fflieeiftl 10$- 

««^-*«BR««ikntajp 1 1 8 b&mmm 1 1 3*m 
i£~?&w3&ii'tz>mtt&tt£. mb^mmmwrn-t 
h 4 o %®.mx*m¥&m 1 o 1 izm^-t& z 1 1« l 

[0 108] 01 5T-^$ili»4-5^2gE!iS1ffi£ 
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[0109] AH-Ji, 0 1±IC*2JK« 

SSI 16<?>Ii£ffMU *-f)±te#8ilSl SOSrIROtt 

tt . s t-e^±tc^ i ^«sss 1 1 4 £ hmm& 

»ttfe*ifcawt»»l 50£JR9Wt£. t»L<li« 9 
2jS9BKl 1 6<0l^MLt^ £«McD±ic#fIM 
1 3 0 SrK O^^jSft^W 1 5 0 5r«-gr-r 3 1 T^v 

•y KOSSitfcfi^*:. 

[0 110] SfetaiS2iBE8SB<OfW*3tfco^TBL 
<BfflW*. 

[ 0 1 1 1 ] HI 6 ( a ) — ( e ) |±. *^O?g*0± 
[0112] *SHfc«e*i<, vCtt. ( a ) (,Z7jk~?£ 3 

teSMik ^s?*tt^i6i±£ a«k lts^s io ico 
mmtzmftzmi-tz. %i>iz. mm&zmiizv&iz 

S: A 1 89) Sr-xf-Jl/TVl/n— M&%l l z^^L 
tcW. £ IM&m&ffiUzx e v a - f - * £ k "tti jS 3 

[0 1 1 3] *lffi!lB»*ffv\ ^«14£l*LkL*: 

»s i ±t . ( b ) izm-tx ? iz . a&httys%t£8f]i»7 

-3 18) DF£5S*-h Lfc. 
[0114]^:. (c) ^-fXo^z. ¥^-iy Aiv 

^f-vy>- (») M : MPA-6 0 0&fflWCfrW ^6 
00mJ/cm« <OSS3fefiTiTo7t. 

(d) IZmt^olZ. K?-f7 <f;U 

*S«*»fc*r&8i«» (SCWEfcSI : BMRC-3 ) T 

1 SffitIo)tS?S5if7'5 xvr-yyy/ 
iSS ( 7*71^ Vx-y MAS-800) T'^9 0 
818Mffl«l/aR9tt&. 15 01CT2IWB. 

ZbtzmWHOtl 00mJ/cm' «r«r>T»*»» 

[0116] m±<o*»i j: o . -tia^ v 3 ymR&$> 

U H$lcm2^&m£»KJ:<^j£-f£C:kA<-C£ 
AWD-4 0 0 0 ) r#«iOb-^-*-K 10 1 tCtJJ 



BL MLyt. »«Snfct-^-#-Kl 0 1 
#J (1H: SE44 0 0) WS^-xrU- h 1 
7 0±*cfflj£U: (01 9) . &wt\ ^tfjT/US^- 
XT\s- b 1 7 0±fci$-£L-ti3^*:T'J V YWEESL 
17 1k. t-?— tK-KI 0 1 kSrltgO. 0 5mm 

£LT»&*lfcb— *;K-K1 0 1 tC. 01 6 ( e ) 

svr j; 3 c . ±&<vxmx'ffitt%m i5ot mm 1 3 

0 k <7>tg-£f*£ftBi**>&£ t ^ . -$-*h-h . ftWM 1 
3 0 £1rf-«»i»ft8S»k b-^Jlf- H 1 0 1 k £{iS#{ 
tf>U ifi.^1 7 8l3i'5^. HstUifiL 'fy? 
• %?a?Kfflf*itegi5Wl 8 Ot:TJUi^~xr\y-b 1 7 

o±i=»£ffl£U r/usv-f-via. awtawu 50k 

t-^^-HlOlk-^y?' J&fiiKfflflWSSIW 1 8 0 
TSE399) T'^itL-T^^-ti:*:. 

[0117] w±commx\ Mzcomtmzmfcthz 

tl50t ^ffil 13 0k ^^cr>T.m.Xm^ IX & 

<ztx\mi m$m 1 1 4 k-an&sw 1 3 1 <r>m.® 
mzmiib&zbtfx'Z&. 

[0118] -etx. ztit>cr>TKnjgmm&mz£^ 
x hT«jfrt- * - k anirerc*,* . 

[ 0 1 1 9 ] >5rfc. *^»JT'{±. ff(2<^ffieSlft«r»j£ 

-fht^Mzmmmm.coYy^ ? -ov^m^t^. 
mm. »t 2 4 8 n mttat=«M**«fc i>~o®m&m 

asa»k *4»»<?D«iiBti»fti»*-r-*-i k ->t t, 

^•l>^k* { nrtgTS>4. ; • 

[0120)017 ( a ) - ( d > *»W»»«cl!t 
ffi^ y K^SiS^OM 2 oH£*t«*Bi»t 
B&BtM0TS>I> <> 

[0121] *mmmz&\,->xiz. ( a ) ic^-r j: 3 

tc. SUSS^2 0 0_htC^$ 1 5^m^W'>'"Xh2 0 

1 £^2«0?Sg[55«0©«T'^-^-^y^t^. 

[0 12 2)»:lc, ( b) fcjjr*-J:3fc, SUS1S2 
0 0tcWLT«9U-y^*ffoTSUSWg2 0 0±t: 
rL-y^;UJI2 0 2Sr|SIt< 1 S^mjS;*^^. ^-y^ 
fSi: LTJi. x>V7* 5 y-SSx-y *-/Hcj6*»*ffl ( V 

ffj (V-^K^^^ttM: NP-APS) . lg-ft;--yjr 
;u5rffifflLJt„ m*B§eott^co*^t^kLTJi. 7^- 

SUSS^200£JXOWt. P< •y d r^SS$r50 0 
c CkL, mwS3?JS2r5A/cm2 k l,/ c<> 
[0i23]»:(c. ( c) iz^-tXoiz, ±feoJ;d^ 
^ «y*«r**TUiSU SfflR2 0 0C)S«»«a»^4- 
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i., r..y^UB2 02<DSfc»£SUSS&2 00a^!lJ 
Bit. 0rH<O*2<«RaW&»3t. 
[0 1 24] -Jr. ItSW^BWHFPfcEttLfct-* 
ajr — H £ „ ^flc k |S)««M5tiSS5rffl ^ty'J 3 V> 
x^fcjftSLfc. -^xy\£ft«o5eJte0«kl5]«H;:. 

t-*jK-K10 1£, ^A7*U^haS«2 0 43& t fif* 

1 7 1 kr^s^-f^ (EBUfr) tSSRtiitftl 
a«iiJ«t»J«Lfc. iOJ:d«r«m»b-#j|{-Kl 
0 1_LC. Ill 7 (d) fcjjrr«fc 3 5fetOIlTl#^ 
S2«aEHfc{fflt8W>BlJELfc. i^HJgCBtLTJi. 
«I«T»10jtllSfififclW«iM«*BftLfc3^i: 

[oi25] *xjtt0r?ii. jjEffiK**>ffljEK**w& . 

3 0 0) £»BU tt»M«Utt«fcJHV\ glftfi£ l 
OOmJ/cmi 2:t*Cft3fMir7fiKf%7t^. 
[0126] :^»0«<o»il;fc.kiitf , SBMtt=*f LT 
&BX Uflttr ^ mKOJfift >gs 2 etiKSU* & ft 6 Z k WT 

®-r&ztimmk%&. 

[0 1 27] Ull 8 (a) - (d) *»«<0««ctt 
ft'v-y F<0iB^£O»3O^WHftW4fc*frO« 
HHBfHBrCfcft. 

[0128] *Se6Mfct5^T«> ( a ) fcjj**- J: 3 
IC, T5-f>>'h^:**V^iV-^20 0aSri(tr*JS 
§ 1 5 ^ m<?) S U S IS 2 0 0 Will: l^i/^ h 1 3 1 

PMBRP-AR900JftfflLt. 

[oi29];«ft. (b> c^-idti. fg^«fR2 

0 0«75>f»'h5 , i:2 00at^t, 
(=ftyv (*) fi: MPA-60 0) SrJflWCSft 
L, H2 OttSEB £)E»f<# 
BfeafeLfc. ljt«8 0 0niJ/cm2 tf>**TfT-3Jfc. 
[0 130]*t, ( c ) fclgrf idtCs MWCDV-iSX 
h20 3#;t*-~^S;flfcSUS««20 0£, X 
•yf-y^fg (Wt»2#c4fcffl'(taS2««0*iBfJS) t« 
»U U^h2 03*^SabUTV^Sg5^SrXy^-> 

[0.13 1]%£. (d) jtOWJtJjffi 
<0MWJ9kR*fc, t-^sK-Kl0l±fc. xyf> 

^Sitfc S U S 2 0 0 O&S&ibHJg LT3& 2 <7>a 
[0132] *3«t«*>t!Sfc:J:i , tfr. t-*ic*f Uft 

ax>o3flrvvHus«oK^*2aawi 0 4*»&c:k*« 

T# 6 £ t KiOi . SUS T'giS&Sr JgjS LT l^&fctf>. 



[0133] £XtmW Lfc J: 5 (C, *^ifiW^SitJ« 
izXtitt. %=mWLU,z=tib% 2 jK8[K<ofl! 

ztizx-ox. vau&sam km 2 wsm t immmk. 
m&±.<?>3>w<r>m=mmzft lx m 2 oassute pn*tc 

ffM-f S <T k h <7)X\ §>&lZ. 

[o 1 34 ] ais5ai««o»3afirss^afwtaj^-7 

VcoWkH&Zmifot hZk tz£ ~>Xt%t>1\tz®W±lii 
^-yb'{±. ¥mt*km2mffiS&ktfmtl8.tztiL&8&>Z 

tix^&<?>x\ vsmsa&t&xtmz x & $m<r>mn * 

Zk ifX'% , RtiBSWsfcflHtfc t, <0 fc & 
[0135] <ffif*ittaj^-y K A - h U 7 ^><HC, ± 

'vy H*- h U -y WSRBj-f ft . 
I 0 1 3 6 ] Ull 9li. HU^UJtmttffi^-y K«r*t» 
JS^RtJti^ y K*- h 'J -y ^StrtflWJ-WlfWHHTfc 

h « 3 o o t isfi^s 1 8 o t *» <>an« fi£ $ *LT V » 

l>. 

[0137] ?mttai^-y 1**3.0 Ott, * 
MM 1 3 0 . mttffit 15 0, 178, 

z <nmm&te*m&mzwMt%tzfr<r)W®mw®. 
wmfa>tix\^h. z<r>m=Fm.i o \ k-5\®M*fti 
ma&ofl«K-i 3-o t<orat:s6isaa»5WBj«-s*i»ja« 
«w * ; i <mmm 1 3 o-fc mnjrn. isok<?>® 

[oi38] if 178H mnmt 1 5 0 \zm=? 

3HR10 1*rti^<Ott»*Sr^fflS-fr4aJ«T*"5. - 
tfDft»*fc J: O^Sfiii 101, ^MH 13 0. «ftftffi 

« 1 5 0 1 „ im-r himft 1 7 0 k sr^»(c-^k$ 

[0 1 39] S^^l 70(i. %=mWLl 0 1^^3feJ^ 
-t&^cOt><7)T$> 0 , ClWS:f#*tcl 7 0±^(i$ hlz 

mn 7 1^. smikftawftiktigafflikwfte 

-^tO^O k 0 2-^5/^^3^^^ by N* y K 1 7 2ffil 

[0140] ffitt:^ 190li, ?S#Dittj^.y HKfltlft 
^tiS. ^^^^P±aimkm?a?r^^-ti-5^a6^ 
%?S?Sk 5r rtgBtcE^-JRS LT ^ft . 1 9 0 (?) 

^Msitcii. aflcRtai^-y Kk»»«»k^««^3* 
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OflWSJl «{**»Ottai«*ttttH 1 9 2*>Mg^g|5 
W*>flWM» 184^ LTiKttffi&gBW 1 S OcORttBHS 

i s i Ktt&si-u #am<9ttaj»«tw»»i 

8 3, 17 1. 1 21^LTSl««^fSM^*S$ 
%jS?Et>Pl«C 1 9 3*»£>« 

«tt»f^«»»&^LT«R«c«IWK1if 1 8 O^^Rtt 
OSl 8 2fc:«S6£*U *at»<OJKSSI«t»tS» 1 8 
4, 17 1. 1 2 2fc*LTm2«flBc«ttft**i*. 
[0141] l2Lt««*WtlB^'» F*- F 'J f 5>KtJH 

i o i 4 2 3 ;«a»««tit #m*<7)?b®» 
[0143] <jSfMtaaa>H2 on waoswMH 

SWtttffi^v FIB 3 0 0 1 a^ffiRfg&^y F#— F U 

§E«*E*<^ttiE«*l* 2 5 0 att&ftfcttffl&lH- 4 . . 
[0144] ^FH^tfOlESffiSfi-^ft^S^^^-v 'J -y S"* 

•[-0 14 5] *niifi^jtfoaEfwtaj^sfcfc^T 

tl *828ilttWRSa*«fc * * 'J -y s>* lK»rf 6*:#>tf) 
lEBfiiSi: LTcO^-^2 1 1 , WMUfrtiCOWijiZ*^ 
•J y i/'tSi. htz^xn^T 2 12, 2 1 3 . dp-Y y y 

W21 5***utv^4. ; (r)%im&m.RV z mmgi 

[01 463 02111 *«^<WSflsttaS*tt2SK^aMs 
RhtH^ y F SrJSffl L*r-T > -7 Wjttit&tzzbcr, 
gH£#:?>7*a y . 

[0 14 7] mmWli. *7h3yt;a-^4 0 0J: 
98^flWR«rfWWfB#fcL/t»t*. EP^ffiffifiEP^SI 
SflgBOAlTH y^7x-fX4 0 ltc— BSfS^SiX&t 

•y KBIWl-»«lft*»*«ta & C P U 4 0 2 KA* £ *l 
CPU4 0 2J4ROM4 0 3C^$iXTV>i>$W 
7d/7A(:I^^. Buiec PU4 0 2tdA^^^3tT 
-^^RAM4 04f«a-7bS:ffl^Tj!!llL, 



ep^-t&x-? (®#.t-^) £»r&. 

[0148]^itCPU40 2<ifjteB{Sr-^ SrfS® 

—?HB8frT—?l*. «.«<9'\vFF5-pN*4 0 7fc. * 
-^F7^^*4 0 5$-^-L. a.„ H3 0 0SWSWE- 
? 4 0 6 Kfiftgil. -€-ji«UW»Sii^: 5» A 5 

[0149] ±i*^J; 5<rE«MaitiWBr« . << 

AXft^#0^m«, 

[0150] 4fc±3*<0SEIBaik UT > «-ffl£0^O 
? h7 r ^X^^cor5^.f--y^«-ti^l;5:fi : -57^^f- 

[ 0 1 5 1 ] i il ^» cO^^PttfcSSStffl u I, Htlii 

[0152] <ien>-^T-A>i5i:t. xminmrntm 

^«y h'Srie^-y Ft LTfflv^|EIM*C»LTI5» 

[ 0 1 5 3 ] H2 2ii. KBfiLfc*»!8<0»f*qttB^-y 
F 3 0 1 *m^-4 >y FieHtv-^xAO^fiEar 

s?c360d P i «)iami-eia:ajntrafiBtsLfc7;w5 

-f ^S«0^*y KTfcO. -fXO- (Y) . V-feV^ 
(Y) , >-T> (C) s 7'5-y^ (Bk) W4fe(C«fi5 
LJt4o<7)^-y YttWl 0 2 lei 0 X^rit]C0r^ 

[0154] He** LTZtiztmmm^ 

tt»*S*«liaf F K5-f ys'4 0 7 
4. 

[oi5 5i^7hm attamtLXY, m, c. 

B k<7)4-fe<7M ^^*^ix^il3 0 4 a— 3 04d^ 
y^#85*^^$iXT^i>. ^r*5. *f#3 0 4 e«i% 
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[ 0 1 5 6 ] =&^ y h'OT^Wi. p^SPtCJ^.-K^ 
a~3 0 3 drf&lit>tlX& 0 . «E8E»«fK*^-y F*> 
[ 0 1 5 7 ] $f*3 0 6 fccri&mnM-cmWLti X 

-tzmm^hx-hh. «soi<f 3 o 6a, ««o- 

9M£«)1BK£3I&ISI3*VC£ 0 . F5-f 
A4 0 5tcjgigg^ix^ggt!iffln-7^i DIBB&Sfti.. 
[0158] ^SgfiSfifJO-f -v Mefli^v'-rAtc 

*3 1 vc a . i efts: *t 5 mkizm?$mmztt Lx&m?) 
tmzff oifi9m8&3 5 i &x/mm^iSi3 52** 

[0159] ffi&9i: i5ft£^$ieiiii£{* 
T * O&MCl 3' 5 * s tt3t L -^-f < , 

*»ttflrtt; AMBH 1 . **tt&ft*,- saatf 
«tv>. 

[0160] Wia. 4 y?#tt-5-£;h.rt:*ftf2 

[0161] ***H'Ca. Ft LX7JV? 

l^fSr 3 JKB8<0 *> OTifc -j t *> J: v * . 
[0162] 

tzw-ixm 1 ojRawrtfciijE^ftiffls -friflflEfpffl* 

^WflL 3^Lfcm2wmte£jB®$i2:ixa\ 

^x#xtf&3i-r&. z<D*~z.tiz.<7xm.\.z£ r ) , sn 



[0163] ttz. t-xtixcD^mzm^x. as 

A- ^ a - F v -.S^W^ntai*©- Sr S^RT* 
[ 0 1 6 4 ] ±fc. tt{Baifi»C?RflsO**SSrJ»ifi-t4 

[|51®^fS*=3riSHJ] 

[ in i ] m i a, *5gBj^sf*p±m^. y Yvm i <^*is 

(iOJBJBSrSrfHTfc 0 . ( a ) UMffiffiSB . ( b ) a 

±®s^ii. { c ) a ( b ) izm^tzA- Awmmx'fo 
&. 

[H2] 01fc5*LfcfflEWifcafrN-y H<0ft^*SlBW-ft 

[113] H2(C9U^XB^(ti^'f S^t*tH 
TS> 0 . ( a ) a^^co|0H|y^UX<?5Epjn^^^ 5 
y?'£7Kf EL ( b ) UMM^ffttlcTlE^r&fttt 
cr>m§mit*7Fr?m. ( c ) a^Svfls^wSBM^VUX^ 
epSn<7):M 5 >?Z^-m. ( d ) IMMSCt 

[114] H3te5*Lfc*iaM*^MWM 5 >7lzft-r 

CH5 ] *fH8<!ojafl£"fta^y v0)m2(7)mffi<7>Bmz 

iStHT* 0 . ( a ) {i±MS^0, ( b ) a ( a > fc 
^bfcA-ABllB®, (c) a (a) iZ^kLtzB-BM 

mwx-fo&. 

[06 ] i5csL)t»ttffi'v7 wmttzmwtz 
tubnmx'h *) > (a ) «±±hbs«h. ( b ) a ( a ) 
tcs t b - b wBiar* h . 

[07] 06fc^LfcIgl::J3a-&:M S^^Sr*-r0 
T'£> 0 , ( a ) a^fr^fTDiEffij/^X^EPJn^)^^ S 

yy*7Ftm. ( b ) utMeMfltMK?x£-r&*itt 
w^a^-fLSr^-ts, ( c ) a^^f*^\<7)iBa!i^;i-x<7) 
mm? 4 s >-^^^T0. ( d > J4»is«*««(cr 
^•r&^vaw^w^b&^HT'S)-!.. ( e ) a 

(a) t (c) iC^t^-'^l-X.CD^'fjUr -r V— iztt 

?&mm<?>vtiiim.^tt:m-rmx'hh. 

[08] 05tC^L/cJS<*Rttti^-y h'K&^mm^ 
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